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WORK STATEMENT 


Development of a Photographic Subsysten 
For a Satellite Recovery Reconnaissance Vehicle 


1.0 SCOPE | . 

In its broadest definition, the work shall consist of the design, develop- 
went, production, and test of a complete — reconnaissance camers 
system for use in an orbiting satellite. Tne system shall be capable of photo- 
graphing a given area of the earth's surface from the basic WS117L orbiting - 
vehicle and shall be capable of traversing the exposed film into a recoverable 
capsule for eventual return to the surface of the earth. Neither the recovery 
system nor the final processing of the film are included within the requirenents 
of this work statement. Within this broad framework, ITEK Corporation shall 
assume responsibility for the solution of a variety of technical problems. 
Because of the complex nature of these problems, a major effort vill be devoted 
to their solution in order to insure a maximum provability of operational 
success. 

1.1 Design 

Although the detailed design engineering and fabrication of the opera- 
tional cameras shall be undertaken by ITEK Corporation's principal sub- 
contractor, the basic research leading to the choice of parameters of the 
high-acuity pancramic camera for this purpose is being performed by ITEK 

Corporation. Accordingly, it shall ve TIEK Corporation's responsibility 

to maintain strict supervision and technical direction over the design ; 

efforts of its principal subcontractor. The lens system shall be designed 
vy ITEK Corporation. 

1.2 Research and Development 

Because in fact nothing is known about the actual cperation of a 
penoremic camera in en orbiting satellite, every effort shall be made 

to insure operational reliability under extremely rigorous conditions. 
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Although — ———— my “later define the optimm approach és | 
various problems, in the development phase miltiple approaches to the 
solution of critical problems will be considered. 
1.3 Production 

The operational and prototype ceneras shall be fabricated ty TITEK 
Corporation's Principal subcontractor. Lens cells for use in these 
cameras shall be fabricated by ITEK Corporation which shall also maintain 
close control over the fabrication effort of its principal subcontractor. 
1.4 Tests | 

Completed cameras shall be subjected to an extensive test progran 
as the most effective non-cperational method for proving operational 
reliability. In addition to using in this program various equipments 
designed to reproduce the anticipated operational environment, ITEX 
Corporation shall design and fabricate a test fixture suitable for 
checking the resolution of the camers at simulated operational velocity 
and altitude as well as the dynamic effect of camera cperation on the 
vehicle. 
1.5 Field Operations 

ITEX Corporation shall have the responsibility for providing engineer 
ing services for the installation and checkout of cameras in the operation 
vehicles and their final testing prior — flight. 
All of the above activities are discussed at greater length in Exhibit I. 

The successful performance of each, vhether at mmx Corporation, at the facilit 
of ‘its principal subcontractor, or at the facility of the prime contractor, are 


dependent on proper liaison and control. 


Also, it is further recognized that security considerations of the stricte 





sort govern all phases of the work. 
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All specifications, documents, and/or — which are referenced in this 
proposal, but are not attached hereto, are hereby incorporated herin by reference. 
2.0 DESIGN OBJECTIVE’. ". 

2.1 Photo Quality - The photographs as finally produced on the ground shell 

be of such quality as to permit a ground resolution of 25 feet or better. 

This corresponds to resolution of the standard Air Force medium contrast 

test pattern as defined in MIL STD 150 with dimension W equal to 12.5 feet 

at the design altitude of 140 s. miles. _ 

2.2 Location Accuracy - The design objective for locational accuracy of 

any point on photograph shall be +l mile. Specifically, a port and star- 

board horizon will be recorded in each alternate frame to permit subsequent 
determination of pitch and roll angles to 0.1°. Yaw measurement vill be 
accomplished by object matching in the overlap region between successive 
frames to 0.1°. A Digitote will be used to record vehicle time (5 digits) 
at center of scan to 0.1 sec precision. ‘The Digitote output will be tele- 
metered to ground on a minimum of 5 channels. A 160 cycle timing pip will 
be placed on one edge of the format during scan. Both the Digitote input 


and the 160 cycle signals will be externally provided. * 
2.3 Ground Coverage - During periods of proper light level, reconnaissance 


photography shall be obtained by ground command in a continuous strip for 
all vehicle time over the target area. Fils capacity will be sufficient 
to provide for two nominal days operation. 

Specifically, a nominal day's operation is defined es evfficient file 
capacity for 10% overlap at the design altitude of 1h0 s. miles on 2.1 inches 
of a 70 mm format for approximately 25,000 miles linear coverage by ground — 
command. A supply spool will be provided for spooling thin pase (3-1/2 mii) 
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| 70 mm film on ah" disneter core to a diameter of 20". The film thus 
‘spooled Will weigh not more than 40 lbs. | 
2.4 Image Motion Compensation - Provision vill be incorporated for 
correcting the image motion due to orbital motion. For a desig value 
of V/H = 0.0345 Rad/sec, capability will be provided for variation of 
+ 40%. A most probable value of V/H may be inserted prior to launch. 
‘Subsequently, a correction, based on tracking data, can be sent to the 
vehicle via a telemetry link. 
2.5 Momentum Balance - The oscillating panoramic sweep assembly vill 
incorporate momentum balancing. This is required to take out the major 
portion of the torque reaction effect on the wehicle which would cause 
a significant roll rate. ‘ : 
3.0 GENERAL 
3.1 IPEK-Furnished Materials - ITEK shall, vithin the period of time | 
specified in Part II hereof, furnish and deliver to the Prime the supplies, data 
and reports as set forth in Exhibit I attached hereto and hereby made a part 


thereof. 
EXHIBIT I 
Quantity Date 
ITEM 1 
Gystems Management Services: 
Provide Systems Management of the Photo- 
graphis Sub-System as defined in Appendix A 1 May 1958 - 31 Oct.19 
ITEX 2 | 
Design and fabricate camera and cassette space 
utilization mock-up in accordance vith ans 
B, "High Acuity Panoramic Camera (HYAC II)" and 
Appendix C,"Cassette, Take-Up." 
PCamera Mock- : 1 21 June 1956 
1 T duly 1958 
Cassette Mock-Up Space: 1 21 June 1958 
2 7 duly 1958 
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ITE 3. 

ign end febricate camera and cassette veight 
and balance mock-up in accordance vith ix 
B, "High Acuity Panoremic Camera, (HYAC II)", 
and Appendix C, "Cassette, Take-Up. ° 
Camera Mock- Weight and Balance: 


Cassette Mock- We t and 3 


ITEM 4. 

Design and fabricate a thermal mock-up of the 
camera and cassette to simulate the heat trans- 
fer conditions of the equipment: 


Camera and Cassette Mock-Up, Thermal 


ITEM 3: | 

(a) Design and fabricate a lens veight and 
balance mock-up in accordance with 
Appendix D, “Lens, 24" , ¢/5 HYAC II", 
and (b) Provide lens cells for test. 


a. Lens Weight & Balance Mock-Up 


b. (1) Lens Cell for Test 
8 Two for II A (Aluminum 
b) Two for II B (Aluminum 
(2) Lens cells for environmentel 
test 
(a) wo for shock, acceleration, 
vibration (Aluminum) 
(vo) Two for temperature, altitude, 
husidity (Steel) 
(3) One preliminary cell for kinematic 
analysis (Magnesium) 


ITE 6. 

Design and fabricate camera flight unite and 
cassette flight units non-delivereble for use 

in test program less supply spool, in accordance 
with Appendix B, "High Acuity Panoramic Camera 
(HYAC II)" and Appendix C, "Cassette, Take-Up." 
ITEM 7. 
Design and fabricate camera flight units, less 


supply spool in accordance vith Appendix B, 
“High Acuity Panoramic Camera (HYAC)." 
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15 August 1958 


15 July 1956 


15 August 1958 _ 
15 January 1959 


1 September 195€ 
1 September 195 
15 August 1958 © 


13 December 1958 
7 February 1959 


January 1959 
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a and fabricete cassette flight units 
in accordance vith Appendix is "Cassette, 
Take-Up." 


ITH 9. 
Des and febricate supply spools compatible 
with the applicable peragraphs of Appendix B. 


ITEM 10. 


Fabricate a HYAC II A Lens, non-deliverable for 
use in the enviromental test program in accord- 


ance with Appendix D. 


TTX 11. 

Design @ lens and filter based — the design 
objectives stated in Appendix D, and fabricate 
a sufficient quantity of flight units to meet 
the over-all delivery schedule. This lens 
shall be designated HYAC II A. . 


ITEM 12. 

Design a lens and filter giving improved lens- 
film performance over the II A, and fabricate 
a sufficient number of flight units for the 
remaining flight cameras. This lens shall be 
in accordance with Appendix D, and shall be 
designated HYAC IT B. 


pout engineering services for the specifica- 
tion and design of instrumentation for the HYAC 


Ws 5588 — DD————— 
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II camera in accordance vith Appendix E,"Specifica- 


tion for Camera and Caseette Instrumentation and 


V/H Transducer." 


#4 These units are essentially the same as deliverable 
unite but will not have been qualified and will not 


inelude transit cases. 
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2 October 1958 

23 November 1958 
30 November 1958 
21 December 1958 


19 April 1959 


19 April 1959 
17 May 1959 
22 June 1959 


1 May ‘58-1 Dee ' 
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TreM 14. 

Design, develop and fabricate a static 
aimlator in accordance with Appendix F, 
"Simators for HYM II", to de used for 
camera testing. 


ITEM 15. ; 

Design, develop and fabricate portable 
simulators in accordance with Append ix F, 
"Simulators for HYAC II." 


TTEX 16. 

Design, develop and febricate a dynemic simulator 
in accordance with Appendix F,"Simlators for 
HYAC II." 


ITEM 17. 

Design and fabricate test and check-out console 
in accordance with Appendix G, "Test and Check- 
Out Console for HYAC II." 


IT™ 18. 

Design and fabricate full supply spool 
handling and loading fixtures ccompatibie 
with deliverable equipment. 


ITEM 19. 

Design and fabricete film retrieval magazines 
in accordance with Appendix H, "Film Retrieval 
Magazines for HYAC II." 


ITE 20. 
Design and fabricate a go-no-go console in 
eccordance vith Appendix I, "Go-No-Go Console 





maintenance manual for equipment supplied 
under Items 7, 8, 19; and 17. 


Itens 7, 8 


Items B, 15, 17 


—— 


te 


he be pe Hp 


Men 


31 January 1959 
7 February 1959 


6 December 1958 
13 December 1958 
7 February 1959 


31 January 1959 
28 1959 
14 March 1959 
ll April 1959 


16 December 1958 
23 December 1958 
30 December 1958 
6 January 1959 


31 Zennary 1959 


15 December 1958 


Concurrent with 
first Plight unit: 
Within 2-1/2 monti 
after initial — 
deliveries. 
Concurrent with 
equiyment deliver: 
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Design and fabricate transit caees for HYAC II 1 far each 
cemera in accordance with Appendix L, except febricated 


thet transit cases shall not be qualified camera 
environmentally 
= 25. 

and fabricate transit cases for f1in 1 for each 
cake tp cassette of HYAC II in accordance febricated 
with Appendix M, except that transit cases cassette 
ghall not be qualified environsentelly. 
ITE 26. 


Design and fabricate shipping cases for test 1 for each 
console in accordance with Appendix H,except fabricated 


that shipping cases shall not be qualified Test Console 
envirommentally. less console 

' for IPEK 
ITEM 27. 


Provide lieison end technical support in 
accordance with Appendix 0. 
a. Training, Orientation, Test — 
b. WPleld Support ; 


ITEM 26. 
Provide engineering services to support the 
test program described in Appendix P,"HYAC ITI 


Test Prograz." 


ITEM 29. | 

Equipment and facilities to support the test 
program described — Append ix Re "HYAC II Test 

Progran, Appendis P. 


pois engineering services to conduct the 
etudy tasks outlined in Appendix R, “Supporting 
Study Tasks, HYAC II," except that these 
services wil) terminate on 1 September 1959. 


TTEM 31. 
ané drevings as defined in Appendix 5S. 
e. Monthly Progrem Progesss Reports #0 each 
bd. Briefing Aide for each Monthly 1 set each | 
Progress meeting. 
GC.  Sub-assembly Test Reports ‘ 
—A 


Within 30 days of 
delivery of flight 
wnits 


Concurrent with 


equipment deliveri 


Concurrent with 
equipment deliveri 


Concurrent with 
equipment 


deliveries. 


1 Sept. ‘58-31 Dec. '5€& 
1 Jan. '59-31 Oct. '5 


1 Sept. ‘58-31 Mag’! 
1 December 1958 


15 May '58-1 Sept. 's 


15th of each mont! 
15th of each montt 


In Monthly Report 
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TEMÆ 31 (continued ) 
d. Reliability and Life Test Reports - In Monthly Report 
e. Environmental Acceptance Test Reports 3 each As campleted 
f. Mnal Report, Enviromental Testing of 20 45 days after com- 
Camera pletion of this 
: phase. 
g- Final Engineering Report 20 h5 days after con- 
| pletion of progran. 
h. Special Reports - | As required. 
1. Interim dravings | ; ' 1 each As completed. 
j. Final drawings. 1 set h5 days after 
campletion of 
Progran. 
ITEM 32. 
Breadboards and mock-ups as described in 
Appendix T. 


3.2 Prime-Furnished Material - The Prime shall furnish or cause to be 
furnished the items of Prime or Government Furnished Equipment listed below 
by the dates indicated; 
ITEM 1. 
Cassette installed in air frame to be assembied By 1 February 1959 
with @ camera for use in the Dynamic Similator 


ITE 2. 
Velocity sensing fixtures FCIC Part No. 789TB025 


to be transferred from Air Force Contract No. 
— By 4 Octodver 1958 


ITEM 3. 
olls of film as described in Exhibit ITI. 





TT 4. 
All equipment located at ITEX and criginally supplied 


to Boston Univers transferred from Air Force . 
Contract No. By 1 September 19° 
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The Prime contractor shall cause to be supplied without charge 70 om 


film with sufficient lead time to meet the following echedule: 


Operational Needs 





Type Amount Date 
§.0. 1188 C6 spools. at 3500° 28 Feb 1959 
$.0. 1188 7 spools at 7000° 28 Feb 1959 
5.0. 1188 J2 spools at 7000' 27 June 195 
$.0. 1221 6 spools at 3500! 28 Feb 1959 
$.0. 1221 i 7 spools at 7000° 28 Feb 1955 
$.0, 1221 x12 spools at 7000' 27 June 195 
Testing Needs 

Type Amount Date Remarks 
$.0. 1188 1 spool at 1000' 20 Sept. 1958 For use at FCIC 
S.0. 1188 3 spools at 7000‘ 20 Sept. 1958 For use at FCIC 
$.0. 1188 4 spools eat 7000' 11 Oct. 1958 For use at FCIC 
S.0. 1188 4 spools at 7000° 29 Nov. 1958 For use at FCIC 
$.0. 1188 4 spools at 7000° 7 Feb. 1959 For use at FCIC 
8.0, 1221 1 spool at 1000° 20 Sept. 1958 For use at FCIC 
§.0. 1221 3 spools at 7000‘ 20 Sept. 1958 Por use at FCIC 
§.0. 1221 4 spools at 7000° 11 Oct. 1958 For use at FCIC 
$.0. 1221 4& spools at 7000‘ 29 Nov. 1958 For use eat FCIC 
§.0. 1221 4 spools at 7000! 7 Feb. 1959 For use at FIC 
Dummy 4 spools at 7000° 27 Sept. 1958 Yor use at FCIC 
Dumay 5 spools at 7000' 4 Oct. 1958 Por use at FCIC 
Dumny 6 spools at 7000! 29 Nov. 1958 For use at FCIC 
Dummy 6 spools at 7000' 20 Dec. 1958 For use at FCIC 
Dumny 3 spools at 7000° 7 Feb, 1959 For use at FCIC 
S.0. 1188 1 spool at 7000' 4 Oct. 1958 For use at. ITE! 
$.0. 1188 3 spools at 7000' 8 Nov. 1958 Yor use at ITEI 
$.0. 1188 2 spools at 7000' 6 Dec. 1958 For use at ITE} 
5.0. 1188 3 spools at 7000° 10 Jan. 1959 Yor use at ITE) 
$.0. 1221 1 spool at 7000‘ 4 Oct. 1958 For use at ITE) 
§.0. 1221 2 spools at 7000' 8 Nov. 1958 For use at ITE! 
$.0. 1221 3 spools at 7000' 6 Dec. 1958 For use at ITE! 
§.0, 1221 2 spools at 7000! 10 Jan. 1959 For use at ITE) 
Duomy 2 spools at 7000° 20 Sept. 1958 For use at ITE} 
Dummy 3 spools at 7000‘ 4 Oct. 1958 For use at ITE) 
Dumny 3 spools at 7000' 29 Nov. 1958 For use at ITE 
Dummy 3 spools at 7000' 20 Dec. 1958 Yor use at ITE} 
Dummy 3 spools at 7000° 7 Feb. 1959 For use at ITE! 
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Zesting Needs, cont. 
8.0. 1188 5 spools at 7000° 13 Dec. 1958 For use at Prime 
8.0. 1188 5 spools at 7000' 14 March 1959 For use at Prime 
8.0. 1221 5 spools at 7000' 13 Dec. 1958 For use at Prime 
8.0. 1221 5 spools at 7000' 14 March 1959 For use at Prime 
Dumay 6 spools at 7000' 28 Nov. 1958 For use at Prine 
§.0. 1188 1 spool at 7000‘ 4doet. 1958 For drop test 
8.0. 1188 1 spool at 7000‘ 8 Nov, 1958 For drop test 
§.0. 1188 . 1 sppol at 7000' 22 Nov. 1958 For drop test 
5.0. 1188 1 spool at. 7000° 6 Dec. 1958 For drop test 
8.0. 1221 1 spool at 7000° 4 Oct. 1958 For drop test 

1 spool at 7000' 8 Nov. 1958 . For drop test 

1 spool at 7000’ 22 Nov. 1958 For drop test 

1 spool at 7000' 6 Dec. 1958 For drop test 
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SCOPE . . 3 
This effort consists of planning, directing, supervision end control, 


appraisal, liaison, administration and security of the work per formed 


by ITEK and ite principal sub-contrector, Fairchild Camera and Instrument 
Corporation. It includes the technical direction and monitoring of 
Fairchild as well as such system analysis as is required to support the 
project, It includes liaison with the Prime, his customer and his other 
sub-contractors, 6s requested by the Prime. Project control and general 
project reporting are included under this task. | 
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Elapsed Time Recording 
Frequency Recording 
Thermal Instrumentation 


Camera Design 


Con figuration 
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3.8 Environmental Conditions 


3.9 Spare Parts 


4.0 QUALIFICATION TESTING 


4.1 Acceptance Tests 


4.2 Environmental Tests 


4.2.1 


.2. 
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2. 
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Temperature, Altitude and Humidity 
Tests 

Drop Tests 

Vibration Tests 

Shock Tests 

Acceleration Tests 

Explosion Proof Tests 


SCHEDULE I - Component. Environmental Test Schedule 
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HIGH ACUITY PANORAMIC CAMERA 
HYAC II 


1.0 SCOPE 


1.1 This specification covers one type of photographic high acuity pano- 
remic camera for aerial reconnaissance. The basic design of this 
panoramic camera utilizes «@ curved focal plane are with pancranic 
scanning by rotation of the lens about its nodal point. 


- 2.0 APPLICABLE DOCUMENTS 

2.1 The following documents of the issue in effect on the date of this 
specification form a part of this specification to the extent 
specified herein. 


SME-EB-5A Environmental Test Specification dated 31 Octoder 1958 


3.0 REQUIREMENTS 
3.1 Component Parts - The camera shall consist of the complete photo- 


graphic system including lens, camera structure, film advance mechanisz 
image motion compensation, horizon recording optics, and time recording 
as described in the following paragraphs. 


3. 1.1 Horizon Recording - These units shall record both horizons. Recording 
shall occur on alternate frames only and shell be ———— 
closure of a switch at the nadir position. 


3.1.2 Elapsed Time Recording - Elapsed time will be recorded on an ares of 
the film outside the picture format and to be determined by convenience 
of camera design. The component selected for the recording shall be 
mutually accepted by the contractor and the customer and shall be 
provided with suitable inputs from the system in order to operate. 
Minimum size and weight shall be a major consideration in the choice 
of camponents. 

3 1.3 Record - During the scanning operation of the camera, 

a by a fixed frequency shall record a series of 


spaced marks along the edge of the format. The Prime shall be in- 
formed of the input requirements necessary to the camera design. 


3.1.4 Thermal Instrumentation - Thirteen modified Ruge BN-5 2400 ohm resist- 
ance thermometers will be installed in the camera. 


3.2 Basic Canere Design 


3.2.1 Configuration - The design of the camera shall conform to the basic 
configuration and space limitations eas shown in Figure No. 1. 
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3.2.2 Camera Weight - The weight of the complete camera systex shall be 


held to an absolute minimm; and shall not exceed 75 pounds. This 

75 pound limit, however, shall not include the weight of the Digitote 
and its associated components and an additional 2 pound allowance for 
camera mounting structure as mutually agreed upon by the contractor 
and customer. Any veight associated vith instrumentation shail also 
not be included within this 75 pound limit. 


3.2.3 Lens Assembly - The main camera lens shall be a 24" focal length £5.0 
. high acuity optical system suitable for covering a 7O m slit format 
as described in Appendix D. The lenses shall be calibrated so that 
the nodal points will be nearly coincident vith the axis of rotation 
' ana the focal length Wilt be held to 86.000% + .005" at operational 
altitude and temperature of 70° + 10° F. 
3.2.4 Camera Scan Angle - The active format scan angle shall be 70° utilis- 
ing approximately 15° each of mechanical travel of the lens scanning | 
system for acceleration and deceleratign. This requires a total 
angle of scanning of epproximately 100°. 


3.2.5 Film Requirements - Unperforeted thin base film of a nominal 3-1/2 
mil (6-8035"} thickness end 70 mm width shall be used. The emulsions 
that Ss used with this camera shall be Eastwan Kodak type 30-1221 
and 80- 1188. 


3.2.6 Film Capacity - The casers shall be designed to use film properly vound 
on @ diameter core. The film spoo] of special design shall have a 
minimum of 1/8" spool flange projection above the full roll of fils. 


3.2.7 Space Between Picture Formats - The space between adjacent formats 
be utilized for data recording and shall be held to a minima. 
a oe space permitted between picture formats shall not exceed 
2-1/2". 


3.2.8 Allowable Film Wastage During Camera Start - The total allowance for 
film wastage during starting of the film trensport mechanism shell 
be a maximum of two rr) eeu This maximum wastage shall be the 
total average of starts over a full roll of film at meaximm film speed. 
Prom the time the start sequence command is received, the camera systen 
shall be up to speed in less than 15 seconds. 


3.2.9 Format Width - The effective pécture width of each frame shall be 2.1" | 
+ .03°. Format dimensions and data recording details are shown in 
Figure 2. 


3.2.10 Exposure Time - Exposure tine shall be preset with one of three fixed 
slits to provide exposure times of 1/500 sec., 1/1000 sec., and 1/2000 
sec. at the nominal scanning rate. ‘These three (3) fixed slits shall 


be readily interchangeable. ~ 
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: 


end of scan cycle. The scanning drive of 
in flight by a V/H signal supplied by the vehicle and compatible with 
the camera servo systen. P ae 


3.2.12 Reaction and Momentum Balance - The design of the camera shall provide 
a minimum of residual reaction and momentum to the basic vehfele. 


3.2.13 feal Scanning Rate - The optical scanning rate shall be a fimetion 
Fibs camera GasYing rate ans shall vary proportionately vith the 
camera cycling rate. : 


3.2.14 Forward Motion C sation Rate - The required forward motion compenss- 
tion rate at the modir shall rate at the nadir shall be .828 inches/second for the nominal cycl- 
ing rete of .436 cycles per second. The camera drive mechanism shallibe 
such that there is a fixed mechanical relationship betveen the forvard 
motion compensation rate and the scanning rate. Therefore, the forward 
motion compensation rate ranges from .497 inches/second to 1.159 inches/ 
second. The relationship of the forward motion compensation and the 
cycling rate hes been established for a 10% overlap condition at the 
nadir. 


3-3 Parformance Requirements 


3 3.1 Camera General Performance - Every effort shall be made to produce & 
high acuity photographic camera which, when operated, will produce 
a minimum degradation of static lens-film resolution. The design 
objective shall be such that photography taken under simulated operating 
conditions utilizing the simulator described in Appendix F shall not 
be degraded by more than 10% of the static lens-file resolution. 


3.3.1.1 Forward Motion Compensation Accuracies - The forvard 
motion compensation mechan servo systen 


shall have performance compatible with the design 
objective of paragraph 3.3.1. 


3.3.1.2 Lens Drive Smoothness - The lens drive system, which 
is used for focal plane scanning in addition to forward 
motion compensation shall be smooth such that no appreci- . 
eble visual banding can be detected with the unaided eye 
on the resulting photograph. 


3.3.2 Data Recording Performance 
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3-3-3 


3.3.4 


3.4 


wit On 


3.3.2.1 Horison Recon 38 - The design objective for the horizon 
recording be such that roll end pitch information 


can be extracted to an accuracy of + 0.1°. Yaw measure- 
ments shall be extracted by overlap measurements of ad- 
jacent photographs and it shall be a design jective 

that these measurements will yield yay accurecies of +0.1°. 
For calibration s, four fiducial marks of sufficient 
quality, spaced apart, shall be recorded on each horizon 
exposure . | 


3.3.2.2 Tims Recording - Time shall be recorded on each frane from 
the appropriate command system to produce time information 
to within 0.1 second. A digital recording head shall be 
utilized in the camera for this purpose and the tise re- 
cording accuracy shall be in accordance with the accuracy 
of the command. 


3.3.2.3 Center of Format Record tng - A single fiducial mark loceting 
center the format along the scan axis of the frame shall 
be recorded outside of the picture format area and’ on each ex- 
posure. In conjunction with this mark, a second fiducial ahall 
be sccurately placed 3.000" + .001 from the center of format 
fidicual to permit shrinkage measurements. 


3.3.2.4 Serial Mmber Recording - A camere seria) number shall be 
rec outside picture format area. 


Focal Plane Ac - The curved focal plane shall be & fixed are of 
24” nominal — The accuracy of the focal plane shall be ccmpat- 


ible with the lens ‘syatem and the general camera performance require - 
ments of paragraph 3.3. i. 


Power Consumption of Camera Syste - The total power consumption of 

e camera systen to an absolute minimum and shall be 
compatible with the following sources. The maximm total average 
power permitted from all these sources shall not exceed 165 watts. 
The power required by the Digitote and its associated components 
shall not be included in this 165 watt total. 


a) 28 volt battery supply varying from 22 to 29.5 volts 
b 28 volt DC supply, regulated to + 0.5% 
ane volts AC, 2000 cycles, single phase, regulated to 
1.0% in frequency and + 5.0% in voltage. 
is volts AC, 400 cycles, three phase, regulated to 
+ 02% in frequency and + 1.0% in voltage. 
(e) 115 volts AC, 400 cycles, single phase, regulated to 
See ee. eee Oe: 
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3.4.3 


3.4.4 


3.4.5 


3.4.6 
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Allowance for Fila re - The camera film handling systems and 
guides shall be des to allow for smooth passage of the required 


number of proper film splices expected in each roll of operational 
film. The camera shall be capable of passing 2 ‘iim that has been 
properly butt spliced. . i:- — 2 Se 


Fils - The camera shall be eapable of being loaded in sub- 
dued light using live filme for leader without excessive light 
striking of the supply of live fils. 


Main Lens Light Shield - The main lens light shield design shall be 
mutually agreed upon between contractor and the customer. For con- 
venience of installation, this light shield may be attached to the 
lens assembly after the camera has been installed in the vehicle. 


Film rt Rollers - A minimum diameter of 1" shall be used for. 
rollers e transport system. 


Instrumentation Requirements - For the purposes of telemetering, 
the foliowing functions shall be brought to the camera main 
connector: 


(a) ‘Thirteen Temperature Signals - The temperature sensors 
shall be located in the camera as mitually agreed upon 
between the contractor and the customer. 


(o) Four (4) V/H Signals - 


(c) One (1) Light Leak Signal - (The light leak transducer 
shall be supplied by the contractor. ) 


(4) One (1) Center of format signal. 
(e) One (1) Film transport signal. 
(tf) Five (5) Elapsed time signals (Representing 5 digits) 


NOTE: The increase in weight due to above instrumentation . 
requirements is considered Customer-sponsored and + 
therefore for the purposes of contractual weight 
agreements, shall not be charged to the final 
camera ———— 


rational rature - For the purposes of — the operational 
temperature shat be 7+ 10° F. 


Thermal Considerations - To assure stable operational temperatures, 
the following design features shall be incorporated. 


(a) Structural Plate No. 1 - Shal) have black finish on side 
facing supply spool. Opposite side shall have a highly 
polished reflective surface finish. Plate No. 1 shall be 
thermally insulated from Plate No. 2 wherever practical. 


+ 7 
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(b) 


(ec) 


(a) 


(e) 


ir) 


(5) 


(n) 


(1) 


(3) 





Structural Plate No. 2 - Shall have highly polished 


_ evaporated gold finish of 10 to 12 sagt nis thickness 
te 8 


on side facing Plate No. 1. Opposti @ shall have 


@ dbiack finish. 


Structural Plate No. 3 - Shall have a black finish on 
side facing O. 1. Opposite side shall have highly 
polished evaporated gold finish of 10 to 12 microinch 
thickness. 


Supply Speck Thermal Shield - Shall be of light veight 
construction, polished on the inside and polished gold 
finish of 10 to 12 microinch thickness on the outside. 


Camera Double Thermal Shield - Shall extend from Plate 
No. 1 to Plate No. 3, but insulated fram Plate No. 1. 

The double thermal shield shall be comprised of two gold 
plated skins sandwiching on insulating spacer vith a 
thermal conductivity k equal to..026 BTU/hr. /sq.ft. Pr / tt. 
or less. 


Component Thermal Insulation - All heat generating components 

mounted on Plate No. © shall be insulated from Plate No. 2 

wherever practical. 

Sub-Plates, Spacer Posts and Gussets - Sub-plates, spacer 

posts gussets between ©. 1 and Plate No. 2 shall 

be vrepared with suitable thermal radiating qualities canpat- 
wherever 


iblé with over-all camera thermal requirements 
practical. 


Boot, Lens to Camera - The boot from lens to camera shall 
have a highly polished gold surface on both sides. 

Boot, Camera to Vehicle - The boot from camera to vehicle 

8. a on side facing lens and have a highly polished 
gold surface on opposite side. 


Boot Clamps - Boot clamps shall have appropriate thermal 
Finlahes compatible with the requirements of (h) and (4). 


NOTE; The increase in weight due to above thermal requirements 


is considered Customer sponsored and therefore for the 
purposes of contractual veight agreements, shall not be 
charged to the final camera weight. 


The above designs sehsil be incorporated commencing with 
the second non-deliverable camera. 


craar 
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3.5 Mock-ups. - Appropriate space and veight and balance mock-ups shall 

be ed in eccordance with the Work Statenent. A sixple mock- 


3.6 


3.7 


3.8 


3-9 


4.0 
hil 


4.2 


up shall be fabricated to be used in space utilization application. 
An accurate simulator of the final camera configuration shall be 
fabricated to permit the ready mock-up of total system weight and 
balence: A mock-up designated to be retained at the contractors 
facilities for the duretion of the program shall reflect the current 
external configuration whenever changes occur. 


Engineering Manual - An engineering manual shall be furnished vhich 
shell contain test and service procedures necessary to assure the 
eetisfactary operation of the system. This manual shall be fur- 
niehed in the form of standard ozalid reproduction and need not be 
prepared to eny Military Specification. 


Design and Selection of Camponents - The design and selection of 
components for this camera shall be compatible with the performance 
and enviromental requirements of the system. The besd available 
items shall be used and the components need not be in accordance 


with specific military specifications. 


Environmental Conditions - The components and over-all camera shali 
be designed in accordance with specification SME-EB-5A, entitled 
“Envitormental Test Specification - dated 9 September 1958". The 
components to be evaluated shall be tested in eccardance vith 
Schedule I attached. The environmental tests performed are de- 
tailed under the Qualification Test Section, paragraph 4, 


Spare Parts - A complete list of spare parts required for the 
camera shall be submitted. 


QUALIFICATION TESTING 


Acceptance Tests - Acceptance teste shall be performance tests to be 
accomplished on each deliverable camera system to assure proper fune- 


tioning of the equipment. The tests shall be in conformance vith the 
requirements of Acceptance Test Specification, SME-EB-3A attached 
hereto as Enclosure 1. 


Envirormental Tests - The environmental testing shall be performed 

on selected components and the first non-deliverable flight unite for 
the purposes of qualifying the deliverable equipments. ‘The components 
to be tested and the tests they are to undergo are included in sebadule 
I attached and hereby form « pert of this specification. The environ- 
mental tests shall be as indicated in the following paragraphs vhich 
reference the appropriate paragraph of the Enviromental Test Specifica. 
tion, .SME-EB-5A, dated 9 September 1958, attached hereto as Enclosure 2 
The tests selected represent the most critical in accordance vith the 
requirements and therefore shell constitute the qualification test 
specification for the camera systen. 
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ET 
h.2.1 Temperature, Altitude, and Humidity Tests - The temperature, altitude 


4.2.2 


4.2.3 


k 2.4 


4.2.6 


4.2.6 


and humidity tests shall be conducted in accordance with the require- 
ments of paragraph 4.2.1 of the Enviromental Test Specification, 
Enclosure 2 attached hereto. 


Drop Tests - Drop tests shall be conducted in accordance with the 
requirements of paragraph 4.2.4.2 of the Environmental Test Specifica- 
tion, Enclosure 2 attached hereto. 


Vibration Tests - Vibration tests shall be conducted in sccordance with 
the requirements of paragraph 4.2.2 of the Environmental Test Specifica- 
tion, Enclosure 2 attached hereto. 


Shock Tests - Shock tests shall be conducted in accordance with the 
requirements of paragraph 4.2.4 of the Environmental Test Specification, 
Enclosure 2 attached hereto. 


Acceleration Tests - Acceleration tests shall be conducted in accordance 


with the requirements of paragraph 4.2.3 of the Environmental Test 
Specification, Enclosure 2 attached hereto. 


losion Proof Tests - Explosion proof tests shall be conducted in 
accordance with requirements of paragraph 4.2.6 of Environmental Test 
Specification, Enclosure 2 attached hereto. 
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Part No. 


956-174 
956-427 


956-426 © 


956-508 
956830 
9568139 


956BT2 


956B74 
956B76 
956B77 
956B127 


956879 


956887 
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956010 
95634 
9568122 
956363 
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COMPONENT ENVIRONMENTAL TEST SCHEDULE 


Name 

Transistor 
Solenoid, F. 
Solenoid 

Tach. Generator 
Preamplifier Assy. 


Accelerating Control 
Assembly 


' Gluteh and Brake °° 


Assembly 
Clutch Assembly 
Clutch Aseembly 
Brake Assembly 


Recording Assy, 
Digitote 


Piducial Assembiy 
Recording Assembly 
Drive Motor Gear Assy 


Supply Assembly, 
Synch, Puleing 


Lamp Assy, Feeq. 
Spool Assembly 
Platen Assembly 
Main Mtg Plate Assy 


ture 


Alt., & Hus. 
75 956-2001 
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“~ «Mw MM OM 


goar 


Vibration 


78 956-2003 


Shock 
TS 956-2002 8. 956-2004 
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3-1.1 


3.1.2 


3.1.3 


3.1.8 


% 


SCOPE 
It ia the purpose of this specification to outline and describe the 
acceptance tests vhich must be performed on the subject equipment in 
order to assure the proper functioning of this equirgent. 
APPLICABLE DOCUMENTS AND DRAWINGS 
The following documents and dravings form a part of this specification. 
ITEK Specification "High Acuity Camera, HYAC II" 

Assenbiy 


FCIC Drawing Ho. 956-Al Final 
FCIC Drawing No. 956-SD10 Electrical Schematic - Camera 


_ WOIC Drawing No. 956-WD2 Wiring Diagram - Camera 


ACCEPTANCE TESTS 


These tests are divided into two groups, namely, Mechanism Tests and 
Photographic Tests. . 


Mechanism Tests: - The following tests will be made on each camera in 
order to check mechanical and electrical operation. 


' Film Transport: - Load casera with dumy file and operate over the 


limits of the camera cycling rate. Start and stop camera several tines. 
Look for erratic operation and formation of slack in film. No slack or 
loops should appear. Obvserve film transport indicator pulse being 
transmitted to telemetering system. This pulse will have a magnitude 
of 4.0 + 54 D.C. volts and a repetition rate of 6.37 + 5% pps at maxi- 
mus film speed (20 in/sec.). ‘The pulse duration at this speed will be 
approximately 106 milliseconds. 


Center of Format: - Observe the "Center of Pormet” pulse being trans- 
mitted to the telemetering system. This pulse will occur once every 
camera cycle end vill be 4.0 + 54 D.C. volts in magnitude. The pulse 
duration will not be less than 100 milliseconds at the maximm casera 


cycling rate. J 


Time Indicator Light Source: - Place the emilsion speed svitch in the 

position | observe the pulse vhich appears across the tine 
indicator lemps. This pulse will have a peak smplitude of approximately 
8.0 volts and will occur once every camera cyole. Check the synchronizs- 
tion of the lemp pulse and the movement of the digitote dials. The 
lemp pulse will occur vhen the digitote dials are motionless. 


Digitote: - In order to check the operation of the "Digitote” unit measur 

one (1) second telemetering transducer of the 
"Digitote" to make one complete revolution. The time will be 10.0 + 1.0% 
seconds. The output of this transducer vill be a step function consistin 
of 10 equally spaced steps per revolution. The maxim ws voltage cutput 
of the transducer will be 4.0 + 54. D.C. volts. Cheek for the presence 
of a telemetering signal from each dial of the "Digitote". 
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V/H Command 
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3.1.10 


- Determine the proper operation of the V/H transducer 


operation of the stepping ewitch and the generation of 
end telemetering signals for each switch position. The signals 


generated by the transducer will be as follows: 


Transducer: 
— 


3.1.2. ¥ 
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3.1.11 (cont) 
Switch Position Telemetering Signals DC Volts* v/H Signal 
Read Out Nos. D.C. Volts 
6 1 4 1 4& 6.00 + 3% 
7 1 k 1 1 6.75 + 3% 
8 i k 1 1 7-50 + 3% 
9 4 1 4 8.25 + % 
10 4 h \ h 9.00 + 3% 
1 hk h 2 12.00 + 3¢ 


3.2 
3.2.1 


3.2.1.1 


3.2.1.2 


3.2.1.3 


3.2.1.4 


3.2. 12.5 


3.2.1.6 


3.2.1.7 


# NOTE: Voltage Tolerance + 5% 


Photo Tests; 


Actual Photography: - Locate Camera on roof of building, or suitable 
tower and take actual photographs over the range of camera cycling 
rates. Develop film and examine to determine the following items: 


Lens Drive Snoothness: - =xamine each photograph for visual banding. 
The lens drive will be considered smooth if no appreciable banding 
can be detected: with the unaided eye. 


Film Seratch and Pressure Marks: Examine photographs for excessive 
marking. 


Time Recording: - A picture of the "Digitote” face will appear between 
the picture formats. It will be possible to read the elapsed 
time with the unaided eye. 


Horizon Recording: - Photographs frem the Port and Starboard Cameras 
appear between the main picture formats. These pictures will 
be of good quality. Each side of the format will be bisected by a 
fidicual mark. These marks will be well defined and visible to the 
unaided eye. ; 


Center of Format: - Examine photographs for the appearance of a "Center 
of format” mark. This mark will indicate the center of the main picture 
format and will be located between the edge of the film and the format. 
This mark will be visible to the unaided eye. 


Frequency Recording: - Examine film for laydown cee marks. These 
marks will be visible to the unaided eye and will appear as a series of 
dote extending from one end of the format to the other. . ) 


Scan Rate: - In order to determine scan rate, measure the distance 
vetveen timing marks. These marks vill be equally spaced vhen the 
cemera is ecanning at constant speed. The distance betveen marks for 
various ecan rates follows: 


Scan Rate Distance between Marks 
Degrees /Sec. Inches 

110.25 0.2876 + &% 

173.25 0.4535 + 2% 

252.00 0.6596 + 2 
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3.2.2 Teste tee Collimator: - Mount camere in Collimater and determine 
: 


— 

3.2.2.1 Resolution: - The degree of resolution should be determined for both 

— Static and operating conditions. Examination of the resolution charts 
om the film will indicate that the photography has not been degraded by 


eae?” more than 10% of the static lens-film resolution. 


3.2.2.2 Horizon Camera Location: -- Determine the relationship of the port and 
ison camera optical axes with the camera "center of format” 
axis. The aughe between each horizon camera optical axis and the "center 
of format” axis will be 75 + 0.1 degrees. 
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Environmental Test Speci fication 
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1.0 SCOPE 


1.1 It is the purpose of this specification to outline and describe the 
environmental tests which must be made on the High Acuity Panoramic — 
Camera, Part No. 956Al, and the Cassette, Take-Up, Part Ne. 956A2, in 
order to demonstrate that the airborne system is capable of meeting 
the General Environmental Specification 1-2916 dated 29 March 1958 
Rev. 30 April 1958, and NCS 1411 and 1412 dated 6 May 1958. These tests 
will be made on the first non-deliverable flight units for the purpose of 
qualifying the deliverable equipment. 


2.0 APPLICABLE SPECIFICATIONS AND OTHER PUBLICATIONS 


2.1 The following documents form a part of this spe¢ification to the extent 
specified herein. 


A. Specifications 
SME-DB-1A High Acuity Panoramic Camera 
SME-DC-3B Cassette, Take-Up 
SME-EB-3A Acceptance Tests ~ High Acuity Panoramic Camera 
SME-EB-4A Acceptance Tests - Cassette, Take-Up 
MIL-C-9435 Chamber, Explosion Proof Testing 
3.0 REQUIREMENTS 
The equipment shall be capable of tolerating the following environments. 
3.1 Non-Operating Conditions 


3.1.1 Temperature, Humidity and Atmospheric Pressure 


3.1.1.1 Temperature 


(a) Lower Limit - Plus 20°F for periods of at least one hour 
duration, 


(b) Upper Limit - Plus 160°F for periods of two hours. 


3.1.1.2 Humidity: - Relative humidities up to 100 per cent, including con- 
densation during temperature change. 


3.1.1.3 Atmospheric Pressure 
(a) Upper Limit - 30.5 inches of mercury 
(b) Lower Limit - 5 x 10° inches of mercury 


3.1.2 Vibration: - Equipment shall be capable of withstanding along each of 
three major mutually perpendicular axes sinusoidal vibration as follows 


(a) 5 ~ 24.5 cps at 1\8 inch zero to peak 
(b) 25 - 2000 cps at 7.5 g. 
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3.1.3 Acceleration: - Equipment shall be capable of withstanding accelerations 
as follows: 


(a) Longitudinal Axis - 12 g's for 5 minutes 
(b) 2 Lateral Axes at Right Angles - 3 g's for 5 minutes 


3.1.4 Shock - Equipment shall be capable of withstanding the following shock 
conditions: 


(a) When the equipment its not packaged for shipment, it shall 


be capable of withstanding a shock of 20 g's at least three 
times along each of three sutually perpendicular axes. 


3.1.5 Additional Non-Operating Tests which apply t Cassette 


(a) Acceleration - Roll Axis of Vehicle - 25 g's for 3 minutes. 
The cassette need not be operable after this test. 

(b) Shock - Roll Axis of Vehicle - Three 75 g shocks. 
The cassette need not be operable after this test. 


3.2 Operating Conditions 


3.2.1 Temperature, Humidity and Atmospheric Pressure 
3.2.1.1 Temperature - Plus 70° + 10°F * 


3.2.1.2 Hwmidity - Zero to 70 per cent 
3.2.1.3 Atmospheric Pressure - 30.5 to 5x 10°> inches of mercury 


3.2.2 Vibration: - None 





3.2.3 Acceleration: - None 
3.2.4  Shock:.- None 


3.2.5 Explosion: -. Equipment shall operate in an ambient explosive atmosphere 
without causing ignition of such atmosphere, 


4.0 TESTING 
4.1 Test Conditions 


4.1.1 Atmospheric Conditions - Unless otherwise specified, herein, all tests 
required by this specification shall be performed at an atmospheric 
pressure of between 28 and 32 inches of mercury, a temperature of between 
plus 60°F and plus 95°F, and a relative humidity of not more than 90 per 
cent, 
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Tolerances - The maximum allowable tolerances on test conditions 
during environmental testing shall be as follows: 


(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(g) 


Temperature - plus or minus S°F . 

Barometric Pressure - plus or minus 5 percent 
Relative Humidity - plus or minus 5 percent 
Vibration Amplitude - plus or minus 10 percent 
Vibration Frequency - pkus or minus 2 percent 
Shock - plus or minus 10 percent 

Acceleration - plus or minus 10 percent 


Measurements - All measurements shall be made with instruments of 
laboratory precision type, whose accuracy has been certified. 


Temperature Stabilization - Temperature stabilization has been reached 
when the temperature of the largest centrally located internal mass of 
the equipment does not vary more than 5°F from the temperature ambient 
to the equipment. 


4.2 Test Procedures 





4.2.1 
4.2.1.1 


4.2.1.2 


Temperature-Altitudeehhmidity Tests 


Rate of Change of Temperature - During change of chamber temperature, 
the temperature rate of change shall be 0.75 to 1,25°F per minute. 


Tests - The following test sequence shall be conducted: 


(a) Prior to placing Camera and Cassette in test chamber, per formance 


(b) 


(ec) 


(4) 


(e) | 


record teste must be performed in accordance with paragraph No, 3 

of FCIC Specification No, SME-EB-3 and paragraph No. 3 of FCIC 
Specification No. SME-EB-4. These tests must be performed in the 
atmospheric conditions outlined in paragraph 4.1.1 of this speci fica- 
tion with the following exceptions: 


(1) Temperature Range - plus 60°F to plus 80°F. 
(2) Relative humidity of not more than 70 percent. 


Place the quipment in the test chamber at the conditions speci fied 
in paragraph 4.1.1 (load camera with a full spool of film). The 
chamber temperature and relative humidity shall be stabilized and 
maintained at plus 160°F and greater than 95 — respectively, 
for a period of three hours. 


Reduce the chamber temperature to plus 20°F and maintain at this 
temperature and a relative rer of greater than 95 percent for 
one hour, 

Return chamber to conditions specified in paragraph 4.1.1. 


Repeat the above temperature humidity cycle two (2) times. 
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4.2.2 
4.2.2.1 


4.2.2.2 


4.2.2.3 


(f) After the three @) temperature humidity cycles have been completsd, 
stabilize the camera and caseette at 70°F and operate. Reduce the 
chamber internal pressure to one millimeter of mercury, within a 
period of ten (10) minutes, and maintain at one millimeter of 
mercury for a minimum of ten minutes. While the chamber pressure 
is at one millimeter of mercury, conduct tests on the camera and 
cassette in accordance with paragraphs 3.1.1, 3.1.2, 3.1.7, and 
3.1.8 of FCIC specification SMR-EB-3' and paragraph 3.1 of FCIC 
specification SME-EB-4. Compare with test results obtained in 
paragraph 4.2.1.2 (a) above, Test results must fall within the 
tolerances given in specification Nos, SME-EB-3 and SME-EB-4, 


(g) Return chamber to conditions specified in paragraph 4.1.1 and 
remove camera and cassette. Subject camera and cassette to 
complete acceptance tests as described in paragraph No. 3 of 
FCIC Specification No. SME-EB-3 and paragraph No. 3 of FCIC 
Specification No. SME-EB-4. Test results must fall within the 
tolerances given in these specifications. 


Vibration Tests 





Test Conditions - The camera shall be tested with a spool of film 
attached. The cassette shall be tested without film on spool. Vibration: 
shall be applied through the mounting points of the equipment to major 
air frame etructure. All tests must be performed in the atmospheric 
conditions outlined in paragraph 4.1.1 of this specification. Test 

shall be conducted with the equipment inoperative. 


Sweep Tests and Determination of Resonant Frequencies - The vibrations 
given in paragraph 3.1.2 shall be applied along each of three major 


tutually perpendicular axes, At the specified vibration values, a 
sinusoidal sweep shall be performed etarting at the lower — limit 
and continuing at a constant octave sweep rate to the upper frequency 
limit in one-half hour, The resonant frequencies for each axis shall 

be determined by the following methods: 


(a) Increased accelerations measured on the equipment with 
constant input accelerations, measured at the equipment 
mounting points. 


(b) Excessive noise emitted from equipment. 


At the conclusion of the sweep test on each exis, the equipment under 
test shall be examined for mechanical failure, 


Resonant Frequency Tests - If resonant frequencies are found, the 
equipment shall be vibrated for a period of five (5) minutes at each 
resonant frequency and at the amplitude specified in paragraph 3.1.2. 
After resonant frequency tests on each axis, examine equipment. under 
test for mechanical failures. 
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4.2.2.4 Performance Record.r: After the completion of all vibration tests, 
sub ject camera and cassette to the acceptance tests described 


in peragraph No. 3 of FCIC Specification No. SME-EB-3 and paragraph 
We. 3 of FCIC specification No. SME-EB-4,. The test results must fal) 
within the tolerances given in these specifications. 


4.2.3 Acceleration Tests - The camera and cassette shall be subjected to the 
accelerations specified in paragraph 3.1.3. During tests, the camera 
shall be equipped with a spool of film and the cassette shall be equippe 
with an empty film spool. The acceleration test on the longitudinal axi 
shall be in one direction only and the ecceleration test on each lateral] 
axis shall be made in both directions. Tests shall be conducted with 
equipment inoperative. 


Rote; The longitudinal axis shall be considered as the roll axis of the vehicl 


4.2.3.1 Performance Record - After the completion of all acceleration tests, 
subject the camera and cassette to the tests given in paragraph 4.2.2. 


4.2.4 Shock Tests 


4.2.4.1  Jquipment Not Packaged for Shipment - The camera and cassette shall b 
subjected to the shock tests as specified in paragraph 3.1.4 (a). The 


shocks shall be applied through the normal mounting points of the came 
and cassette to the vehicle primary structures. The shocks shall be 
applied to the camera end cassette successively along three mutually 
perpendicular axes, The reference axis shall be the roll axis of the 
vehicle. This cycle shall be repeated three times, These tests shall 
be conducted with the camera and cassette inoperative. After completi 
of these tests, examine camera and cassette for mechanical failure. I 
no failure occur, subject the camera and cassette to the tests specifi: 
im paragraph 4.2.2.4. 


Note: During the shock tests, the camera shall be equipped with a spool of 
film and the cassette shall be equipped with en empty film spool. 


4.2.5 Acceleration and Shock Tests, Cassette -The cassette shall be subjected 
to the following tests which are in addition to those outlined in para- 
graphs 4.2.3 and 4.2.4: 


4.2.5.1 leration - Load the cassette with film and subject to an eccelerat: 
of 25 g’s for 3 minutes along the axis corresponding to the roll axis « 
the vehicle. At the end of this test, the cassette need not be operad: 
but the film shall be undamaged. 


4.2.5.2 Shock - Load the cassette with film and subject to a series of three ( 
shocks of 75 g's each along the axis corresponding to the r6ll axis of 
the vehicle. At the end of this test, the cassette need not be epfereb! 
but the film shall be undamaged. 
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Explosion Tests - ‘The explosion test shall be conducted in an explosion 
chamber equal to the chamber specified in MIL-C-9435. Conduct the explo: 
test in the following manner : 


(a) 


(b) 


(c) 


(4) 


(e) 


Operate the camera and cassette in order to determine that it 
is functioning properly and to observe the location of any 
eperking which shall be considered a potential hazard. 


Install the camera and cassette in the chamber in such a marmmer 
that normal electrical operation is possible. 


The temperature vithin the chamber during the test procedure 
is not critical but should be maintained between 68°F and 122°F. 


A single test shall be conducted as follows: 


(1) The chamber shall be sealed and the internal pressure 
reduced to approximately 10,000 feet above sea level to 
compensate for leakage or increase in pressure when fuel 
vapor is introduced. The predetermined quantity of fuel 
shall be introduced into the chamber. The amount of fuel 
used shall depend upon the size of the chamber, test altitude 
and atmospheric conditions existing at the time of the test. 
The explosive mixture shall be capable of producing an insta 
taneous explosion when ignited by the chamber spark plug. If 
necessary, an additional quantity of air shall be bled into 
the chamber until the desired test pressure is obtained. Fue. 
used shall conform to MIL-G-5572B grade 100/130 or commercial 
butane. 


(2) Operate camera and cassette through 20 cycles at the maximm 
camera cycling rate. 


(3) If an explosion does not occur as a result of the operation 
of the equipment under test, ignite the explosive aisture 
by the chamber spark plug. 


If the equipment under test causes an explosion, it shall be 
considered as failing this test. 
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This specification covers one — of film — — use , with the HYAC: n 
panoramic camera. The basic design of the cassette shall be to take 8: ie 
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APPLICABLE DOCUMENTS” — 7 pe — 


The following document of the issue in effect on the date of this epectticatio 
form a part of this erecticetion to the extent specified herein: 


2* 


"SME-EB-SA, dated 31 October 1958- = 
Environmental Test Specification." eee 
REQUIREMENTS | | a ee 


Component Parts - The cassette shall consist of the take-up spool, film dri 
system and telemetering potentiometer. — 


STEEL Sr EY, 


Basic Cassette Design © 





Configuration - The design of the cassette shall conform to the basic contig 
uration and epace limitation as shown in Figure 1. 


— * 
Cassette Weight - The weight of the complete cassette without film shall be 
held to an absolute minimum and shall not exceed 20 pounds. Sos + 


Film Spool Drive System - The cassette drive shall be eee ci to the | cas- 
sette and shall be designed for minimum power consumption. The drive 
motor shall be a 28 volt DC motor. 


thermometers will be installed in the cassette. 


Performance Requirements 





Film Take-up Performance - The cassette shall be capable of pions up > the 
a pies amount of film as specified in the cassette detail section (paragray 
3.4) under simulated operating conditions. 
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3.3.1.1 The cassette shall be able to be started and stopped at least twenty times 
over the range of taking up a complete roll of film. The rate of film take- 
up shall be 20 inches per second. 


3.3.1.2 The maximum acceleration time permitted under the worst conditions of 
the take-up spool starting shall not exceed 15 seconds. 


3.3.2 Power Consumption - The total power consumption of the cassette shall be 
held to an absolute minimum. The maximum total power consumed shall . 
not exceed 35 watts of 28 volt DC supply regulated to ¢ 0.5%. 


3.4 Cassette Design Details 


3.4.1 Allowance for Film Splices - The cassette film handling system and guides 
shall be designed to allow for smooth passage of the required number of 
proper film splices expected in each roll of operational film. The assem- 
bly shall be capable of passing film that has been properly butt spliced with 
t"' wide polyester film tape (Minnesota Mining and Manufacturing Co. type 
#850 or equivalent). 


3.4.2 Film Loading - The cassette shail be assembled with leader attached to the 
spool and threaded through the film handling system with six feet of leader 
external to the cassette film entrance slot. This leader shall be spliced to 
the camera film for final assembly and testing purposes. 


3.4.3 Remote Indication Requirement - The cassette shall be provided with a trar 
ducer and the necessary electrical connections to permit remote indication 
the amount of film that is on the take-up spool at any time during the opera: 


3.4.4 Anti-Back-Up Device - The cassette shall be designed to incorporate an an 
back-up mechanism in the spool drive system to prevent the take-up spool 
from unwinding. This anti-back-up device shall be capable of being releas. 
for test and check-out purposes by applying 28 volts DC on an appropriate } 
connection. The anti-back-up device shall be mechanically engaged when t 
voltage is removed. 


3.4.5 Film Capacity - The cassette shall contain a film spool of special design w 
a 4" diameter core and a 20-1/4" diameter flange capable of handling a filr 
capacity of 20" diameter. . |S 


3.4.6 Film Requirements - The film to be handled by the cassette and spool shall 
thin based unperforated film of a nominal 3-1/2 mil, (0.0035") thickness a: 
70 mm width. The cassette shall be capable of properly winding this film « 
the spool tightly without excessive pressure marking or scratching. 
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Design and Selection of Components - The design and selection of components 
for this cassette shall be compatible with the performance and environmenta) 
requirements of the system. The best available items shall be used and the 

components need not be in accordance with specific Military Specifications. | : 


The components and overall cassette shall be designed to satisfy the require- 
ments of Specification SME-EB-5A, entitled "Environmental Test Specifica- 
tion," dated 31 October 1958. The environmental tests performed are detail: 
under the qualification test section, paragraph 4. 


Spare Parts - A complete list of spare parts required for the cassette shall 
be submitted by separate document. ; 


QUALIFICATION TESTING ’ 


Acceptance Tests - Acceptance tests shall be performance tests to be accom 
plished on each deliverable cassette to assure proper functioning of the equir 
ment. The details of the tests shall be as mutually agreed upon by the contr: 
tor and the customer. 


Acceptance Tests 


1. Mechanical and electrical inspection. 

2. Film Spool Acceleration Test. 

3. Film Take-up Test. 

4. Checking the Anti-Back-Up Device. 

5. Checking the Remote Indication Transducer Output. 


The order in which these acceptance tests have been listed shall not neces - 
sarily indicate the order in which the acceptance tests shall be run. The _ 
acceptance shall be run in the most expeditious order by which to accom- 
plish the requirements, and shall be in accordance with Acceptance Test 
Specification SME-EB-4A attached hereto as Enclosure I, 

— 
Environmental Tests - The environmental testing shall be performed on the 
first non-deliverable flight unit for the purposes of qualifying the deliverable 
cassettes. The environmental tests shall be as indicated in the following 
paragraphs, which reference the appropriate paragraph of the Environmenta: 
Test Specification SME-EB-5A, dated 31 October 1958. — 


Temperature, Altitude, and Humidity Tests - The temperature, altitude and 


humidity tests shall be conducted in accordance with the requirements of 
paragraph 4.2.1 of the Environmental Test Specification referenced herein. 
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4.2.2 Explosion Proof Tests - Explosion proof tests shall be conducted in —— 
with the requirements of paragraph 4.2.6 of the Environmental Test — 
tion referenced herein. ee 


os 

4.2.3 Drop Tests - Drop tests shall be conducted in accordance with the requirement 
of paragraph 4.2.4.2 of the Environmental Test Specification referenced herei: 

4.2.4 Vibration Tests - Vibration tests shall be conducted in accordance with the re= 
quitements of paragraph 4.2.2 of the Environmental Test prec hcesien referen 
ed herein. oat 


4.2.5 Shock Tests - The cassette shall be; subjected to three 20 g shocks in both di-. 
rections along each of its three mutually perpendicular axes for a total of 
eighteen shocks. Time to peak! of each shock shall be approximately 5-1/2 
milliseconds. Duration of each shock shall be 11% 1 millisecond. The cas- . 
sette shall not be operated during this test. The cassette shall then be sub- | 
jected to three 75 g shocks along the roll axis as determined by the orientation 
of the cassette when mounted in the vehicle. The cassette shall be operable — 
after the 20 g shock tests but need not be operable after the 75 g shock test — 
along the longitudinal axes. * 

oe te og: 

4.2.6 Acceleration Tests - Shall be conducted in —— with the ea ew e 
of paragraph 4.2.3 of the Environmental Test Specification referenced herein.: 
In addition to this test, an acceleration test shall be applied along the longi- 
tudinal axis of the cassette when properly oriented in the vehicle at 25 g's 
for a period not less than three minutes. The cassette need not be operable | 
after this additional test. 
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SCHEDULE I 


Part No. ‘Name TS 956-2201 TS 956-2003 TS 956-2002 TS 956-2004 TS956-20 


956 E4 Motor Assy x x x x x 


956 E25 Miniclutch 7 > Se — x x 
Assembly 


956-265 Potentiometer, xX a x x x 
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ACCEPTANCE TEST SPECIFICATION 
SME-EB-4A 
Cassette, Take-Up, Part No. 956E2 for ae “aaa 


High Acuity Panoramic Camera Part No. 956A1 . 
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SCOPE 
APPLICABLE DOCUMENTS 
ACCEPTANCE TESTS 


3.1 Film Handling 
3.2 Power Consumption 


3.3 Film Indication - Quantity 


3.4 Anti-Back-Up Device 
3.5 Resistance Thermometers 
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Film Indication - - Quantity: Measure the DC voltage output from the — 
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SCOPE 


‘Tt is the purpose of this —— — — describe the acceptance 
tests which must be performed on the subject equipment in order t to assure 
the proper functioning of this —— —8 





APPLICABLE DOCUMENTS. ee noe 

eS 

The following documents and drawings form a part. of this epecification: — 

ee 

Specification No. SME-DC-3B, Cassette, Take-Up * 
FCIC Drawing 956E2 Assembly . : 
FCIC Drawing 9568D2 Electrical Schematic : 

ACCEPTANCE TESTS: 7 ee 
Film Handling: Connect the cassette with a simulated camera loaded with” 


dummy film. The simulated camera must be capable of feeding film to the 
cassette at a rate of 20 inches per second and accelerating from standstill 
to maximum speed in 5.0 £ 10% seconds. Start cassette and simulated |. = 
camera. Operate until the cassette has taken up a “complete "Fold of film, + * 
Start and stop system at least twenty times during this period. The film |. 

handling capabilities of the cassette are satisfactory if the complete roll _". 
of film is taken up without formation of loops, excessive slack, or breakage 


Power ae ‘Measure the operating 28 volt DC power at the maxi: 
mum film take-up rate. This power shail not exceed 35 watts average. . * 









ducer which indicates the amount of film on the take-up spool. This voltage 
will vary from 0 to approximately 4.5 volts. Zero voltage represents an i: 
empty film spool and 4.5 volts represents a full film spool. In order. to 
check correct operation of the device, measure the output voltage for — 
radii of film on the spool. Typical values are as follows: — 





Radius of Film on Spool | Transducer — — 


Inches D.C, Volte 2 oSe 
2.0 : 0.00 £0.01 > 
4.0 | 1,082 8.05 “ag 
6.0 2.172 0.10 a 
8.0 3.31 £6.20 ae! 

Eaclosure | uf 


3.5 


shall be 2400 ohms 7 10%. ~ 









spoo “in such a manner as to prevent the take-up spool from 
normal operation of the camera and cassette. Check by attempting to 
spool by hand. eee 0.5% DC volts to the pee 





— Pan 


7 a pane a a tats — —* Se . sail. * 


Resistance — aa of each 
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- ‘Those issues af the following documents which are in effect on the date of 
this specification form a part of this specification, where applicable. a 
MIL-STD-150 Military Standard Photographic Lenses 
9103-12016 7 I 
General 
Environmental Specification, ITEK Corporation — 
3. Requirements , — 


oe 


The the lens shall conform to the basic configuration and - 





* 


space limitations shown in Figure No. 1. VJ — 
b. Detaus | _ @her — 
— oe 


The lens shall be a 24" focal length at altitude mt sean 





eae ag, 


operating temperature of 70 10°, tf, covering a 70mm slit forma 
The design goal reectution of the les-tim combtnstion shall be m — 


— Peo 











of design a goal of 109 1/mmm across the slit shall be set. ———— 


Byac TA design, the following minimum tangential or radial lead = 


on 


film resolution values will be met across the slit fusing 80-1213 « = 


— 





For the Hyac 11 B design, all values should read 100 lines /mm or — 
— ‘The lenses shall be manufactured s0 that the modal potnt 
will be sufficiently close to the axis of rotation of the laces 
to produce more than 0, 0001" image motion within the sift. . The — 
focal length will be calibrated to t O. OO... at 
(2) Lens Barrel | 
The lane barrels be comtrctd of extremely ght weigh. 
materials capable of withstanding the general environmental speetfi—: 
cation referenced. 
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2.4.1. 
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SCOPE 


This specification covers engineering services for the purpose of instrumen- 
ting the HYAC Il panoramic camera. These services shall include design o: of 
instrumentation; recommendations to the prime; monitoring of the instrumen 
tation activities of the sub-contractor; and ene to verify the “deal 





STATEMENT OF WORK = : ce Ee a 


v/H Command Transducer nee se 


ITEK Corporation shall design and construct a transducer for converting _ 
digital V/H command signals into analogue V /H signals suitable as an input 
to the camera servo accelerating control. The input to the V/H transducer: 
shall consist of a series of ground closure pulses. The maximum repetition 
rate of the pulses shall be 30 pps. The pulse sturation shall be $01 sec. or” 
longer but in any case the spacing between pulses shall be not less than . 01 
sec. The minimum input impedance of the V/H transducer shall be 28 ohms 
The output of the V/H transducer shall consist of a voltage staircase of 11 a 
steps from 5.15 to 12 velts. The V/H transducer shall provide MEL: itior 
indication for each of ite 11 positions to be telemetered to ground on a €' prime 
— channele. This indication shall be in the form of a 4-digit —— 
unit-distance code such as the Gray code. | 


a4, wt 


fy 2 

Light Leak Detection 8 2 
; : . ays 

ITEK Corporation sliall design a circuit for detecting light levels in the peso 


ramic camera. This circuit shall provide a qualitative indication that the :: 
iNuminance within the camera exceeds 0.01-ft. -. candles. oe 
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temps rature Measurement 


Film Fosngis tndieation 


ITEXK Corporation shall provide, instrumentation for — the —— 
film on the take-up spool. The precision of this measurement shall bes sy 
inch. 


tie 





Film Transport Indication — 


ITEK — J 
Boston and Waltham, Mass. 








ITEK Corporation shall provide — for — the — c 
the take-up film metering rollers. The output of the film transport indicat: 
shall be a voltage pulse whose — rate is 6.5 pps at a film speed « of” J 


20 inches per second, 
COMPATIBILITY WITH VEHICLE TELEMETER 


Output of all transducers shall be compatible with the follow ing telemeter 
input characteristics: 


: ae RS 
a. Input range 0.5 - 4.5 volts. | 
b. Input impedance 500, 000 ohms. 
c. Signal resolution 5 millivolts 


d. Commutation rate 10 cps. 
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This specification covers three tyes of test ‘ohne to — — over- 
all photographic performance testing of the HYAC II camera and cassette. · 


APPLICABLE DOCUMENTS © ss, —— 

— — 

The following documents of the issue in effect on the date of this specification 

form a part of this specification to the extent — herein: —F eS os 

Appendix B, "High Acuity —— Camera wyacmn" gt 
Appendix C, "Cassette, Take-Up" . : 


Appendix D, "Lens, 24" £/5 (HYAC ID" | 


Appendix E, "Specification for Camera and Cassette Instrumentation 
and V/H Transducer." I 


REQUIREMENTS 


45 Faced) oa sees — Tet te * 
— — —S— wae : ek ce 





Types - Three types of ——— as defined below will be designed. These 
are designated as Static, Dynamic and Portable. 


Static Simulator | J — — ag 
Configuration - The design of the static simulator shall conform to time basi 
configuration and space limitations, axcsewaetrwagEres. — x 


. cs F 
Detail requirements - The static simulator shall be a self contained assemb!: 


which will be used to determine the photographic performance characteristic 


of the HYAC II camera. It shall be a light tight unit with a motorised cover. 
which when opened will enable the camera to be mounted in its natural opera- 
ting position for test. Directly under the lens centerline three suitable col— 
limators of 48" focal length shall be placed as follows: one unit 18° to the Ie. 
of the nedir, one unit at the nadir and one unit 30° to the right of the nadir: 

(The angles are determined from the nodal point of the camera lens.) The 

collimators shall be designed to present resolution targets shall be on endies 
belts and driven at constant velocities by three velocity serve systems;_ J 
designed as to give a wide range of velocity-altitude ratios, compatible with 
the system. A means for teeting the effect of. yaw error shel be provided: 


Dynamic simulator 


Configuration - The design of the dynamic simulator shall coaform to cin ak 
basic configuration and space aka aa nde eee 
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3.3.2 





3.4.2 


3.5 







Detail requirements - The Dynamic simuiator shall be — to — Static. 
Unit with the following modifications. The inner gimbal shall contain not =*: ae 
only the camera and cassette, but also a pair of integrating gyros, which owe 
will be used as measurement and control @vices for drift rates in pitch and __ 
roll. The inner gimbal shall be mounted om low torque bearings with a — 
mounted on each end of the pitch shaft to enable two modes of possible : ‘opéra—> 
tion. For one mode, the torquers will be used to stabilize the inner gimbal = | 
by use of the signal received from the pitch gyro. The other proposed mode” 
is to introduce known rates by supplying the torque generator of the syr — 
microsyn back to the girmbel torquere which in turn will cause the inner. = >: 
gimbal to precess at a known rate. J — 


* aise 


The inher gimbal-camera assembly will Ss ——— outer — which 
in turn is to be supported by low friction bearings, and these pivot points -will 
form the roll axis. The operation about the roll axis shall be —— to that | 


pteke, 


about the pitch axis. | ee es 


ie 






- Provision shall be made to lock both — for operation in a mode similar. 






to that of the static unit. as 


— awe hom 
* 


The optical and V/H portions of the Dynamic Unit sali be identical to these” 
used in the Static Unit. a 


5 


Portable Simulator 


ae | 


ae ee 
vik talc igre gs 


Configuration - The design of the portable simulator shall — tothe 
basic configuration and space limitations samemmsiager®, _ 4s. yee 
Detail requirements - The portable simulator shall consist of a basic * 
work on which are mounted three of the simulator collimators as described”. 
above and three V/H drive servos. Accompanying this shall be a control ~ 
console which contains the electronics necessary for operation of the * 
simulator. —— = 








a inal operations! check of a camera which has been inatalleg tm the oh: es 
The complete unit shall be capable of being mounted on a —— 
the customer. a 


Engineering Manual - An engineering manual shall be furnig@héd which shall 
contain tests and procedures necessary to assure the sa sf ion 
of the simulators. This shall be furnished in the form of stanfard. onalid © — 
reproduction and need not be prepared to any Military Specification. ©“ 
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3.6 Design and Selection of ——— The — and selective of components”: | 
for the simulators shall be compatible with the performance requirements of — 
the system. The best available items shall be used and the ———— need | 
not be in accordance with specific ou — 

4. QUALIFICATION TESTING => 1” — Pee a | Le 


: — 
— * 


4.1 Acceptance tests - — tests shall be performance teste to asoure Prope 
< functioning of the equipment. * 


4.2 Environmental Tests - The simulators wilt — in a controlled — 
It is not necessary, therefore, to environmentally test this equipment. — 
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1. 
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3.2 


3.2.1 


3.2.2 
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SCOPE 





——— 
3 


— pages 





v 


. This specification covers one type of test and check-out console to provide s 
for a complete functional operating test of a panoramic camera and cassette 


including indication of correct operation of all mechanical and electrical | 
functions. 


APPLICABLE DOCUMENTS 


The following documents of the issue in effect on the date of this specifica- | 
tion form a part of this specification to the extent specified herein. 


SME-DB-1B High Acuity Panoramic Camera 
SME-DC-3B Cassette, Take-up, for High Acuity Panoramic Camera 
REQUIREMENTS 


Component Parts: The test and check-ouv console shall consist of a chassis 
on wheels containing the necessary instrumentation and circuitry to record . 
or present.for rapid interpretation the information provided by the camera — 
system transducers and/or camera system circuits. 


Basic Console Design: 


Configur ation: The design of the console shall conform to the basic configurz 
tion and space limitations as shown in Figure 1. The console weight shall be 
kept at a minimum with a design goal of 750 lbs. 


Console Functions: The console shall be capable of making functional opera- 
ting checks of the camera system which shall include the following: ; 
oe 
(a) Constancy of Scan Velocity. 
(b) Relative change of Scan Velocity due to change of V/H — 
ſe) Camera Cycling Rate. ‘ 
(Q@ Film Traneport Indication. ae 
(e} Cassette anti-back-up operation and film — indicator operat 
(f) Data Rec Functions. — 
ig} Temperature 8 
(a) — Leak Detector 
: The console shall contain standard commercial ———— 
ore war cable. These instruments shall be installed integral to the 
—“ — part of the console. Modification of these standard 
instruments and the proper interconnections between them shali be included i 
the console design. A 400 cps power supply shall provide power for the Pro. 
grammer and Camera-Cassette. A power supply converting 60 cps line powe 
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3.3 


3.3.1 


3.3.2 


3.4 


3.5 


3.6 
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to supply the 28V D.C. requirements of the Test Console and Camera-Cas- 
sette shall be provided. No batteries for prime power shall be used. All 
power supplies shall be over-rated to allow for system change and growth 
potential. 


General: Connecting means (wire) shall be provided for inter-connection 

tween the console and the camera system. Remote telemetering receiver, 
if required, is not a part of the console. The console shall supply power 
and operating control command signals to the camera system. The console 
shall be capable of testing the camera and cassette on test fixtures as well 
as when installed in the vehicle. The latter capability will be accomplished 
by interconnecting patch cables. 


Performance Requirements 


Console Performance: The selection of all componente for the tests and 
check-out console shall have accuracies consistent with the accuracy of _ 
the camera and cassette performance requirements as refiected in 
Specification No. SME-DB-IB entitled, "High Acuity Panoramic Camera," 
and Specification No. SME -DC-3B entitled, "Cassette, iia for — 
Acuity Panoramic Camera." i pce 
Power Requirements: The console shall provide the necessary power re- — 
quirements consistent with the camera and cassette specifications referenc- 
ed herein for pre-flight check-out. The power required for the console shal 
utilize standard 110 volts, 60 cycles, three phase, "Y", 4 wire —— Phase 
to Phase) supply. . 


ineering Manual: An engineering manual shall be furnished which shall 
contain teste and service procedures neceseary to assure the satisfactory 
operation of the console. This manual shall be furnished in the form of 
standard osalid reproduction and need not be prepared to any Military 
Specification. - 


Reports: Ali reports called for in the contract shall be of an engineering 
type and need not be prepared in accordance with any special format or 
Military Specification. These reporte however, shall be complete and . 
include all necessary data to properly per mit engineering evaluation. ~— _ 


Draw : All drawings to be prepared for this project shall be working 


draw 6 of sufficient detail to permit fabrication of additions] equipment at 
a future — by an experimental or model shop facility. These drawings _ 
need not conform to any military — and shali include sketches 
wherever possible. 
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3.7 


3.8 


Design and Selection of Components: The design and selection of components 

or this console shall be compatible with the performance and environmental 
requirements of the system. The best available items shall be used and the 
components need not be in accordance with specific Military Specifications. 


Spare Parts: A complete list of spare parts requested for the console shall 
be furnished and delivered, as mutually agreed between ITEK/FCIC and the 
customer. 


QUALIFICATION TESTING 


Acceptance Tests: Acceptance tests shall be performance tests to be ac- 
complished on the first deliverable console to assure proper functioning 

of the equipment. The details of the tests shall be as mutually agreed upon. 
by ITEK/FCIC and the customer. The acceptance tests performed on arti- 
cles subsequent to the first deliverable will be of reduced detail as mutually 
agreed upon by ITEK/FCIC and the customer. 


ACCEPTANCE TESTS 


(a) Mechanical and electrical inspection. 

(b) Calibration check of all standard instruments in accordance 
with normal procedure. 

(c) Check of each functions the console is designed to handle, 
utilizing standard type of commands. 


Environmental Tests: The test console shall operate in a controlled en- 


vironment which will basically be tha of normal room conditions. It is 


not necessary, therefore, to environmentally test the console. 
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PROCEDURE 


4.1 Inspections 
4.1.1 Mechanical Inspection Sui, eh * — 
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4.2 Calibration 


4.2.1 28 Volt Power Supply 
4.2.2 400 CPS Power Supply 

4.2.3 Recorder and Amplifier 
4.2.4 Control Panel 


4.3 Functional Tests 


4.3.1 Constant Scan Velocity 

4.3.2 Film Transport and Cassette Operation 
4.3.3 Camera Cycling Rate 

4.3.4 Film Footage Indicator 

4.3.5 Data Recording 


4.4 Overall Acceptance 
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SCOPE 


This specification covers the tests and —— to be used in — 
the Acceptance Test of the Test Assembly, Console, FCIC Part Number 956 
T60 and Shipping Case, FCC Part Number 956-T64. : | aS ats 


APPLICABLE SPECIFICATIONS, DOCUMENTS AND DRAWINGS | — 
as 


The follow ing specifications, documents and drawings of the issue in effect 
the date of this specification, form a pars of ‘this specification to the extent 
specified herein: : 


eo es 


Specifications and Documents — a - 


SME -DN-24B Test and Check-out Console for High Acuity Panoramic * 
Camera : 







J 
SME-DV-3A Shipping Case for ae Con⸗oi⸗ — 


Site sede — 


Engineering — Manual, Test consid * z } 


Drawings 
FCIC 956-T60 | 7 — 





FCIC 956-T64 | 


REQUIREMENTS 


3 


Inspection: Inspections will be performed, as described in detail in Section 









4, aseuring that the Test Console satisfies the design requirements as s SPS 
ecified in Specification No. SME-DN-2Z4B. 


Calibration: Calibration tests will be performed, as described’ in — 
detail in Section 4, assuring that the Test Console will interpret and recor. 
accurate operations of the Camera-Casestte as specified —— 
No. SME-DN-24B. : , | 


Functional: The Camera-Cassette and Console chal be tested iegeuase 
described in Section 4, to insure that the Console meets the performangé’: % 
quirements as specified in Specification No. SME-DN-24B. There shall B. 
no malfunction in the Camera-Cassette caused by connection to or. operatic 
of the Test Console. J—— 


PROCEDURE 
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4.1 


4.1.1 


4.1.1.1 
4.1.1.2 
4.1.1.3 
4.1.2 

4.1.2.1 
4.1.2.2 


4.2 


4.2.1 


4. 2.2 


4.2.3 


4.2.3.1 
4.2. 3. 1. 1 


4.2.3.1.2 


Calibration: Perform the following calibration tests of the various com- 








Inspections: Inspections shall be —— under ——— Quality 
Control and customer selected witnesses, if desired. 


* tes 
Le 
* 


Mechanical Inspection: Perform the — mechanical inspections to 
the referenced drawings. a ae : — 
Determine that Test Console and Shipping Case do not exceed the outline 
dimensions shown. Inspect for correct markings on Shipping Caee. 


Inspect for workmanship including cleanliness, neatness, ena general © 
physical appearance. 


Inspect for tightness of screws and securing devices; check that téest:: 
cables mate properly with console connectors. 


Electrical Inspection: Perform the renee electrical eee cet to 
the referenced drawings. . 


Inspect for positive. and secure solder connections on componente and ; 
cable assemblies. ° ~ gs 





Inspect for proper size and types of fuses, vacuum tubes and — : 
devices, such as relays, etc. . — 


toe * 


ponents of the Console dascribod herein, using calibrated standard test. 
equipment. Cunsole to be turned on for 30 minutes prior to recording » 
calibration measurements. 


* 


28 Volt Power Supply: Measure output voltage and record in data sheet; 


voltage to be 22 to 29.5 volts D. C. * 
400 CPS Power Supply: Measure output voltage and record in data sheet; 
voltage to be 114,85 to 116.15 (115V2 1%). Measure output frequency a: 
record in data sheets; frequency to be 399 to 401 CPS (400 CPSm+0. 259 


* 


Recorder and Amplifier: Check calibration of the recorder and amplifie: 


(dual channel) as described herein. ’ 
Recorder Test — 
Turn the SELECTOR switch to "standby". a 
Turn the CHART SPEED switch to "25". Twenty-five millimeters per : 


second is fast enough to align chart paper and slow enough to conserve”: 
chart paper. 


ye 


a vis ; 
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4.2. 3. 1.3 


4.2.3.1.4 
4.2. 3. 1.5 


4.2.3. 1.6 
4.2.3.2. 
4.2.3.2.1 


4. 2. 3. 2. 1. 1 
4. 2. 3. 2. 1. 2 
4.2.3.2.1.3 


4.2. 3. 2. 1.4 


4. 2. 3.2. 1.5 


4.2.3.2.1.6 


4. 2. 3. 2. 1.7 
4.2.3.2.2 


4. 2. 3. 2. 2. 1 
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Turn the POWER switch "on". Be 3 


Turn the SELECTOR switch to mm /eec". ‘This is the operational — 
which starts the Seciiogter®: : * 


Test all eight standard speeds momentarily by means of the CHART EPrE 


switch. . — ——— J 
Turn the SELECTOR switch to "standby", ‘This stops the csetilograph. 2 
alancing - To balance either channel of the amplifier, proceed as follow: 


Center the pen on the chart by means of the mechanical pen centering ad 
justment on the penmotor. : 


Turn both VOLTS/CHART LINE switches to "off". Turn the emplifier 
POWER switch to "on" and allow 10 to 15 — for the —— * 





Turn the oscillograph "on". | . : _ oe 
— x 
Set the INPUT switch in the "balanced" pos . | F 


Tura the CALIBRATION control full clockwise and bring the osctllograpi 
pen approximately to chart center by means of the "B" (BALANCE) cons 


Turn the CALIBRATION control full counterclockwise, then full — 
noting the direction of pen deflection as the CALIBRATION control is turr 
in a clockwise direction. Hf the pen is deflected to the right, turn barn the" 
(BALANCE) control in a clockwise direction until no pen deflection is not 
as the CALIBRATION control is operated. If the pen is deflected to the, 
left, tarn the "A" (BALANCE) control in a counterclockwise directioa:,.5 
until no deflection is noted as the CALIBRATION Control is —— oe 









Calibration - - Calibrate the — as follows: 


Tern the VOLTS /CHART LINE ewitch “off and set the INPUT ewiteh xt 
the "balanced" position. If the oecillagraph pen is not on the center line 
of the chart, repeat the "balancing" procedure described above. —— 
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4.2.3.2.2.2 


4.2.3.2.2.3 





Turn the VOLTS /CHART LINE Switch t to 5 the » "Calibrate" — and> 
adjust the CALIBRATION control as necessary to obtain a pen deflec- 
tion of 20 chart lines below center. (Pen deflection below center ek: 
dicates positive signal.) Turn the VOLTS/CHART LINE switch to. —— 
Check 20 line deflection by again turning the VOLTS/CHART 5 
to the "calibrate" position. If necessary, readjust the CALIBRATION “= 


‘ys : 


_ control to obtain a pes deflection of 20 = lines. 


4.2.4 


4.2.4.1 


4.3 


4.3.2 


4.3.3 


4.3.4 


eet 

a —⸗ 
ge, 7h OE hy 
* — —* 


Control Panel — — =o es 


Timer: Measure the elapsed time versus that indicated on-the Timer 
during a scan cycle and record on the data sheet. Time to be — 
tot 1 second. , — 
Functional Tests: Functional tests described herein ehall'be — 
to assure that the Test Console and Camera-Cassette operate compatibly 
together. The Test Console shall cause no operational malfunction of the 
Camera-Cassette. Refer to Instruction Manual for ———— of the — 
Console in all tests described herein. rte Ly * 





Constant Scan Velocity: Operate Camera-Cassette at — — rai 
Read the Scan velocity variation over the scan portion of the sweep. Vel. 
ocity to be within £ 2% of nominal over the scan portion. Prior to this te 
record transport indicator reading in space provided on data sheet for Fi 
Transport Tests. me — 
Film Transport and Cassette Operation: “After the teet of ‘. 4. 1 shove: ts 
serve the reading of the Transport Indicator Counter and compare this = 
count to that before the Test of 4.3.1. This is a — test — 
ting proper film handling. - — 





Camera Cycling Rate: With control panel operate switch eet me conse: 
telemetering switch "on", operate the V/H "Step" ewitch te cause the NI 
Computer in the camera to operate over the eleven (11) positions. Obse: 
that the V/H Computer is sequencing according to the b 






Control Panel. Operate the camera- cassette at three epee: 


the Control] Panel command simulator "Step" switch. Cycling rate pee 
within + 2% of the nominal for the selected command input. The — 
of the nadir pulse should be recorded on the data sheet. 





Film Footage Indicator: Perform pre-operating test fer this item | per? —* 
instruction in Console Operating Manual. This is s — Test. eS 
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4.3.5 


4.4 









Data Recording: The following data — are a tented for ‘operation. 3 
during a part of the pre-operating test. Time, Fiducial Lamps, Fre 3 
quency Recording, Digitote Illumination, Horison Camera §1, Horison 
Camera $2, Temperature Sensors, and Light Leak Detector. Record: 


type tests. me Cae f. 57 


Overall Acceptance: Successful — of the tests cca = 
Paragraph 4 above constitute an Sceomens of the Console and —— 


Case. - | — 
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SCOPE 3 — vee ae — 
era 


cassette in a daylight condtion (subdued light) for subsequent 252*8* — * 
darkroom where the spool may be removed for processing. The unit wail >é 
compatible with available access —— in = si li —— enclosure:"s 
Figure 1. — Ee — 
APPLICABLE DOCUMENTS J oe 
SME-DB-1(B) High Acuity Panoramic Camera | opel 
; . : F 
SME-DC-3B) Cassette, Take-up, for High AcuityCamera — 


REQUIREMENTS 







a. The projected area in one plane shall not exceed 5" 25". ne 
b. The capacity shall be not lese than 250° of thin base (. oss") 7) mis 
c. The unit will be light-tight with an access cover to remove the spool. 
ad. Take-up will be motorized utilizing a miniature DC motof.  - — 
e. Variable quantities of film from 1' to 250' in 1' increments will be 7 
metered, using a small predetermining ratchet ———— —*8 
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QUALIFICATION TESTING 


‘ F . 2%" 
—— 
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a. Acceptance Tests 


Acceptance tests shall be performed on each deliverable unit to ass 
proper functioning. These tests shall — that the unit will. — 
formanes requirements. iy -Pagh ee 





d. Raviresmestal Tests 


— 


Appendix H — 

2 * 
— — 

— — 





; tees — — 
—— ———— 
— —— — ney — — * 


ITEK Corporation 


ee — 
Boston and Waltham, Mass. 


‘nm odteerib 
Page 1 of Sp 





_ 
a ‘fs = 
— = er is 
: ——— — 
tm. F 
* cee - a 
. 7" = — 
a whoa : 
a —— 
SR oe : 


* 

“a aA 

7 ye 
oe 


— Sa 7 
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GO-NO GO CONSOLE FOR HYAC Il 
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* le 

— SCOPE ; 

1.1 This specification covers one type of rack mounted console to pro- 


2.2 
2.2.1 


2.3 
2. 3,1 


vide an indication of flight readiness far a panoramic camera in the 
blockhouse at the launch site. 


REQUIREMENTS 


Component parts - The rack~-momted cmsole shall casist of a cha: 
sis for mounting on a standard rack using a prime-provided wire lir 
to the camera. The chassis shall contain the necessary circuitry tc 
monitor certain events in the camera and deliver to an operator a 
single indication that the camera and associated system are ready. 


Basie Console Design 
tere: 


Console Funetions - The console shall be capable of —— th: 
each of the following is true: 


a. Film has not broken 

b. There ig no gross light leak in the camera, A gross lig 
leak is defined as a rupture in the camera housing such that tt 
illumination level exceeds 0. 001 footcandles. 

c. The camera mechanism has operated through three con. 
secutive cycles upon receipt of a command signal from the cc 
sole to cycle. 


These three determinations shall be made automatically by th 


console and there shall be no visual indication to the operator that s 


of the individual checks are positive. The successful completion of 
three requirements shall be announced to the operator by means of 

single "ready" light. An output jack on the front panel shall provid: 
a circuit closure for remote indication and/or remote actuation; th: 
cuit closure shall be electrically independent of the console circuitr 
The camera shall be automatically turned off at the completion of tt 
readiness check. 


Performance Requirem ents 


Time for Indication - The console shall require a minimum of 6 se: 
and a maximum of 10 seconds to accomplish a readiness check. 
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2.3.2 Fatl Safe - On the premise that an unmecessary flight postponem ent 


2.3.3 


2,3. 4 


3.2 


ls economically preferable to an unwarranted go-ahead, the console 
shall be designed fail-safe, Le., the logical addition of the three 
determinations shall be made in a positive way. i 


Reliability - To avoid expensive flight postponements, every effort 
shall be made to ensure reliability in the comsole; L.e., emphasis 
shall be on simplicity rather than sophistication in circuit design, 
Power Requirements - The camsole shall not supply operation power 
to the camera. The power required for the console shall utilize 
standard 110 volt, 60 cycle, single phase supply. 

QUALIFICATION TESTING 


Acceptance Tests - Acceptance tests shall be performance tests to 
assure proper functioning of the equipment. 


Environmental Tests - The go-no go console will operate in a — 


trolled environment. It is not necessary, therefore, to test this 
equipment environmentally. 
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LIST OF DARKROOM EQUIPMENT ANDSUPPLIES. 





HYAC I. PROGRAM . on 
EQUIPMENT ORSUPPIJES PRIME BASE JT 
Fisher Processor, as modified in Enclosure 1, hereto x | x 
Kodak Safe Lights 2 each x 
Weston Thermometer x 
Trays, stainless steel 3 each x 
Beaker, stainless steel 2 each x 
Fumel, stainless steel P29 ae x 
Mixer x 
70mm processor Micco X 
Microscope and case | | x 
Densitometer Weston x 
Sensitometer Kodak 101 Model x 
Timer Gralab x . 
Step Wedges 3 each x tal 
Static Master Brush x es 
Magnifier 2 each x * 
Chemicals, Initial Supply x 7 
Paper Cutter x ° 
Misc. Photographic Supplies, initlal supply x 
x 


Light Table (with minimum of 9" x 18" viewing surface) 


Appendix J 





1. Provide air pre-heating chamber to increase drying rate. 
2, Replace squeegee wiper blades with sponges or other sultable materia 
to eliminate scratches. : 
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TEST CONSOLE SPARE PARTS LIST 





Part No. Item Vendor Qty. 
Model 1500 2000 cps Power Oscillator 
RD- 2622-00 Oscillograph Recorder 

RD- 5621-00 Dual Channel Amplifier 
RA-2921-30 Ink, Roll Chart Paper 
RA-2821-30 Ink, Pen 

RA-2760-16 Ink, Red, Pint 

Model SS-32-30 28 Volt Power Supply 
5AR-SS-1 Amplifier 

PFM- 50-3000 Capacitor 

Am- 1020 Rectifier, Metallic 
PT-530 - Rectifier, Metallic 
6S6DC Lamp 

FNM-15 Puse, 15A, 125V 

MDX-7 Fuse, 7a, 125V 

2N176 Transistor 

2N441 Transistor 


3AG,6.25A,125V Slo-Blo Fuse 
34G,1.5A, 250V Fuse 

34G,2A, Slo-Blo Fuse 
348,3A,125V Fuse 

3aG,3/4A, 125V, Slo-Blo Fuse 








5Y3GT Vacuum Tube 4 
504GA/ GB Vacuum Tube 4. 
6x4 Vacuum Tube 4 
12AT7 Vacuum Tube 20 
12AXK7 Vacuum Tube 12 
- O0A2 Vacuum Tube 8 
12BW4 Vacuum Tube 8 
5687 Vacuum Tube 16 
5881 Vacuum Tube a 
6550 Vacuum Tube 16 
$6 3 Watt Lamp 16 
47 Lanp 10 . 
126621 Neon Lamp Assembly 4 
T™R132-R Mercury Battery 4 
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SPARE PARTS. LIST 
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Part No, 


956-80 
956-429 
956-518 
956-519 
956-520 
956B19 
956830 
956B78 
956B79 
956880 
956387 
956B112 
956B139 
9563144 
956C10 
956C11-1 
956€11-2 
956C11-3 


CAMERA SPARE PARTS LIST 


Name 

Commutator 

Boot, Lens to Camera 

Boot, Camera to Vehicle 
Boot, Horizon 

Cap, Lens 

Brush Assembly 

Preamplifier Assembly 

Lamp Assembly, Digitote 
Fiducial Assembly 

Fiducisl Assembly 

Drive Motor Gear Assembly 
Lens Assembly, Digitote 
Accelerating Control Assembly 
Supply Assembly, Synch Pulsing 
Lamp Assembly, Frequency . 
Aperture 

Aperture 

Aperture 
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1. SCOPE Uae — 

1.1 This specification covers the design and — of a transit case for the 
High Acuity Panoramic Camera, FC Part No. — — es 

2. APPLICABLE DOCUMENTS © — # — 





2.1 The following specifications and — in affect on the ‘gate of this speci-: 
fication, form a part of this specification to — extent —— herein. — Pi : 


oe nA, 


A. Specifications F 
SME -EB-5A ° ‘Ruvisonweatal Test Specification dated 31 oS 
MIL -E-005272B - Environmental Testing 


MIL-F- 14072 (Sig C) - Finishes for Ground — Equipment. | 
B. Drawings. 4 ee i ae 
FCIC Drawing No. 956173 | u * 


— — re PRR oO 





3. DESIGN REQUIREMENTS 


3.1 Phy sical Description p E — 


3.1.1 General - The transit case shall be constructed from Balsa panels with 0.016' 
aluminurn faces and the necessary aluminum extrusions. Suitable gasket ma- 
terial shall be installed between the case and its cover. Case shall be equipp: 
with an Atwood Morrill Duplex Automatic Relief Valve Model No. 5462 or 
equivalent. : 


3.1.2 Details a 


3.1.2.1 Cover - The cover of this case shall not be hinged and shall be coniplataly. re- 
movable. The cover shall be fastened to the case on all four (4) sides by re- 
cessed spring loaded clamps of a type which will enable the case to meet the. 
test requiremente herein specified. Provisions shall be made for locking the 
cover in its closed position by means — key operated locks. — 





— 


3.1.2.2 Handles - The transit case shall be — with four (4) spring loaded’ Feces 
handles. 
— — 
3.1.2.3 Interior of Case - The interior of the case shall be fitted with molded hair ‘ins 
oF equal to protect the camera against the test requirements herein specified. 
In order to protect camera gearing, etc. from pieces of the molded hair whic) 
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3.1.2.4 


3.1.2.5 
3.1.2.6 
3.1.2.7 
3.1.2.8 


3.1.2.9 
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may become dislodged a smooth protective vinyl coating or equivalent shall 
be sprayed, dipped or applied in some other manner, to all exposed surfaces 
of the molded hair. Fairchild Drawing No. 956L73 gives the outline dimen- 
sions of the camera which shall be transported and stowed in this case. Pro- 
vision shall be made inside the case for the following: 


a. Space for stowing a box 4" x b-2/2" = 1-3/2". 


bD. Sufficient spade around the open sides of the camera for a dessicant 
packaged in bags of a type approved by FCK. 


Dimensions - The approximate inside dimensions of the case shall be 50" x 
50" x 24", The thickness of the molded hari inserts between the walls of the 
transit case and the parts of the camera which are supported by the inserts 
shall not be less than 4.5 inches. 


Weight - The weight of the transit case shall mot exceed 75 pounds. The casc 
shall be designed to hold a camera which does not exceed 85 poms. in weight 


Materials - Materials which are flammable, toxic, fungus nutrient, corrosiy 
etc., shall not be used wkhout suitable protective treatment. — : 


Finishes - Material used in the transit case shall be finished in accordance v 
finish Specification MIL-F -14072 (Sig C). 





Color - The exterior of the case shall be painted light blue coler No. 501 Fe: 
eral STD No. 595 Color No. 15102. | 


Marking and Identification - All four (4) sides and top shall — atenciled th: 
warning "Fragile-Delicate Equipment" and “This Side Up". The sides shall 

have arrows indicating the up direction. The stenciling shall be in arenees 
yellow, Color No. 506 Federal STD No. 595 Color No. 13538. 










3.1.2.10 Workmanship - The transit case shall be metiefactured and finished ina . 
thoroughly workmaniike manner. — 

4. SERVICE ENVIRONMENT J 
The transit case with camera installed 1 cs @pigned co that no fixed par 
or assembly will become loose, and ug 1 ivt or assembly will becon 
undesirably free or sluggish in oper: win emigicted to the service envi: 
ments listed below. The transit ened. jadi Giee protect the comers from any 
damage under these service bite. .. = 

4.1 


Temperature - The transit case with ¢ camera hall be capable of safe stores: 
and transportation under the following conditions: 
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4.5 


4.6 


4.8 


4.9 
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a. Lower Limit - minus 65°F for periode of at ——— a hours duration: * 


— — 
— — 

b. Upper Limit - plus 125°F plus the full impact of eclar radiation of 
360 BTU/eq.ft. /hr., for periods of 4 hours per day, or 160°F with. “3 
no solar radiation for eet ee 2 of 4 hours per day, which ever — 


— 


greater. a . 2 AES = 


* 


Atmospheric Pressure - Transit case chal be — to ———— — atmos- 
pheric pressure ranging between 3.44 inches of ——— and 30.5 — laa 


mercury. 


Fungus - The transit case shall be capable of withstanding Fungus Resistance 
Tests in accordance with MIL-E-005272B. F 


Humidity - Transit case shall be designed to withstand relative humidities up 

to 100 per cent, including condensation due to temperature change. Test in . 

accordance with MIL-E-005272B except that 5 cycles shall be run instead of 
10 cycles. — 


Watertight - The transit case shall be made watertight in accordance 9 
MIL-STD-108C Tabie II. 


oF 
Other Atmospheric Elements - . The transit case shall be designed to with-- ; o 
stand and to protect the camera from any of the probable combinations of | 
the following atmospheric elemente: rain, snow, sleet, hail, i.¢.,fog, 
smoke, wind, ozone, sand and dust, sunshine, salt and corrosive atmosphere 
= 2S 


Shock - The transit case with camera shall be capable of withstanding a shock 
of 40g with a 2 millisecond rise and 6 millisecond dwell, at least once along « 
each of three mutually perpendicular axis. The decay time shall be such that 
the area under the decay portion of the acceleration time curve is wee than % 
50% of the total area. * — 


* 
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4.9.2 











Frequency - 

5 cps to 27.5 cps ce 
27.5 eps to 52 eps : i238 
52 xps to 500 cps — — — 
pith — yn 


Thies procedure shall be followed — for vibration applied along: 
each of three mutually perpendicular axis of the case. The case shall be 
vibrated for thirty minutes at each resonant node encountered. When re- 
sonant frequencies within the specified. frequency range are not apparent, 
the specimen shall be vibrated for one hour = each axis under the 
cycling conditions given below: #=# # #§— 


Cycling - The test frequency shall vary linearly from 10 cps to 500 cps an 
return to 10 cps in a 15 minute interval. Between 10 cys and 52 cps, the 
double amplitude applied shall be 0.036 inch and from 52 cps to 500 cee th 
—— acceleration shall be ¢ 5g. 
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SPECIFICATION - 
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FILM TAKE-UP CASSETTE OF 


THE HIGH-ACUITY PANORAMIC CAMERA 
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4. 


1.1 


2. 


2.1 


3. 
3.1 


3.1.1 


3.1.2 


3.1.2.1 


3.1.2.2 Handles - The transit case shall be equipped with two (2) opring loaded reces 
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' cover in its closed position by means of key operated lecks. : | 
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. This specification covers the design and — of a transit case for. a 


the Film Take-up Caasetes of the High Acuity,P anoramic —— Foic= = 
Part No. 956E2. am SEES a os 
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The following specifications and — in Simca ea the date of this spect 
fication, form a part of this — to the « extent — — 
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A. Specifications — * BE ee | 


SME -EB-5A -Environmental ————— dated 31 October i 
MIL-E-005272B -Environmental Testing. 
MIL -F -14072(Sig C)-Finishes for Ground Signal Equipment. see ae 
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FCIC Drawing No. 956.21 
DESIGN REQUIREMENTS | —. 


General - ‘The transit case shall be constructed from Balsa — with, 0. O16 
aluminum faces and the necessary aluminum extrusions. Suitable gasket ma. 
terial shall be installed between the case and ite cover. Case shall be equipp 
with an Atwood - Morrill Duplex Automatic Relief Valve Model — — or 

equivalent. * 


—. 
— 


— - The cover of this case shall not be hinged and shall be completely re- 
movable. The cover shall be fastened to the case on all four (4) sides by re- 
cessed spring loaded clamps of a type which will enable the case-to meet the 


test requirements herein specified. Provisions shall be made for locking the 
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3.1.2.3 Interior of Case - The interior of the case shall be Nejad with wclacagely- 
urethane insert of proper density to protect the cassette against the test re-" 
quirements herein specified. The cavity in this molded insert shall have a — 
smooth surface so as not to mar or in any way deface the cassette surfaces 
- and in addition shall fit the unit enugly when installed. Fairchild Drawing. ae 
No. 956L2) gives the outline dimensions of the cassette which shall be trans- 
ported and stowed inthis case. Provision shall be made inside the case for ™ 
sufficient space around the open sides of the cassette for a dessicant — 


in bags of a type approved by FCIC. 


3.1.2.4 fons - The approximate inside —— of the case shall be 32" x 
_ 32° x 11". The thickness of the molded hair inserts between the walls of the 
‘transit case and the parts of the cassette which are supported by the inserts 
shall not be less than 3.0 inches. 


3. 1.2.5 Weight - The weight of the transit case shall not exceed 25 pounds. The case 
: shall be designed to hold a cassette which does not exceed 20 pounds in — 
z 


3.1.2.6 Materials - Materiale which are flammable, toxic, fungus autrlent, 8 
etc., shall not be used without suitable protective treatment. —— 





3.1.2.7 Finishes - Material used in the transit case shall be finished in accordance w 
finish Specification MIL -F -14072(Sig C). ae: 


3.1.2.8 * r - The exterior of the case shall be painted light blue color No. 501 Fed 
STD No. 595 Color No. 15102. — 


3.1.2.9 Marking and Identification - The top of the transit case shall have — 


warning "Fragile-Delicate Equipment," and "This Side Up." The stenciling 
shall be in orange-yeliow, color No. 506 Federal STD No. 595 Color Ne. 135 


3.1.2.10 Work - The transit case shall be manufactured and finished in a the: 
roughiy workmanlike manner. Rs Mee eke 
* ner ig my 






y ind ator - A humidity indicator shall be installed approximately in 

eater of the one side pane! of the case. kt shall be vented to the interior 
—— The indicator shall be a type similar 
to the Culligan Co. type No. 6942 and meet —————— No. — 


“ae 


3.1.2.32 St, eins 
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4.1 


4.3 


4.4 


4.5 


4.6 


- and transportation under the following conditions: 
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The transit case , with —— installed shall be — 80 — no 5 fixed 

part or assembly will become loose, and no movable part or assembly will 

become undesirably free or sluggish in operation when subjected to the ser- 

vice environments listed below. .- The transit case shall also arene the cas- 

sette from any damage under. these service environments. — ** 
— — se — 

Te rature - The transit case with cassette shall be — of t cafe — 


* 


a. Lower Limit - minus oser for periods of at least S hours duration: 


b. Upper Limit - plus 125°F plus the full impact of solar radiation of 
360 BTU/eq. ft. /hr., for periods of 4 hours per day, or 160°F with 
no solar radiation for ee of be hours er Gay, which ever ts 
greater. 
Atmospheric Pressure - Transit case shell be — to withstand e&mos - 
pheric preseure ranging between 3. 44 inches of —— and iach inches of 
mercury. oa — = 





Fungus - The transit case chall be — oy casas — 
Tests in accordance with MIL-E-005272B. | LE 
Humidity - Transit case shall be designed to withstand relative ——— 
to 100 per cent, including condensation due to temperature change. Test in 
accordance with MIL-E-005272B except that 5 eee shall beet run — — 


Watertight - The transit case shall be made watertight in accordance with | 
MIL-STD-108C Table II. Let. ee 
Other Atmospheric Elements - The transit case shall be —— to with== 3 
stand and to protect the cassette from any of the prohebie combi sf 
the following atmospheric elements: rain, snow, 4) 

smoke, wind, ozone, sand and dust, sunshine, sak an 








Shock - The transit case with cassette shall be capphhe — 
of 40g with a 2 millisecond rise and a 6 millisecond. 
each of three mutually perpendicular exis. The 6 
the area under the decay portion of the ecceleration. 
50% of the total area. 


4.8 


4.9 


4.9.1 


4.9.2 
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‘ducted under both resonant and cycling conditions as fellows: 
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Drops - The transit case ‘with cassette ohall be — of —— — 
to a flat concrete surface in both directinns along each of the three — m 
tually perpendicular axis. Height of drop shall be 18 inches. ae 
ae * 


Vibration - The transit case and cassette shall withstand vibration tests. ‘con 


Se 4 Ls 


e 3 
Resonance - Resonant isequenciss shall be determined by varying the fre- : 
quency of applied vibration slowly through the 5 te 500 cpe frequency at 
double amplitudes or accelerations not excesding those — below: 


Frequency _. Double Amplitede or- 
Vibration Acceleration 
5 cps to 27.5 cps fae + 1.3, 
27.5 cps to 52 cps '. 0.036 inch 
52 cps to 500 cps + % 


This procedure shall be followed successively for vibration applied along 
each of three mutually perpendicular axis of the case. The case shall be=2 
vibrated for thirty minutes at each resonant node encountered. When — 
sonant frequencies within the specified frequency range are not apparent, — 
the specimen shall be vibrated for one hour along each axis under the oe 
cycling conditions given below: a e 
Cycling - The test frequency shall vary linearly from 10 cps to 500 cps and 
return to 10 cpa in a 15 minute interval. Between 10 cps and 52 cps, the -~ * 
double amplitude applied shall be 0.036 inch and from $2 cps to 500 cps the 
vibratory acceleration shall be f 5g. 
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Page No. 
SCOPE 
APPLICABLE DOCUMENTS 
DESIGN REQUIREMENTS 
3.1 Construction oe ae ies 


3.2 Console Configuration 
3.3 Test Console Protection 
3.3.1 Drop Test 

3.38.2 Temperature — 


3.3.3 Fungus 
3.3.4 Humidity 


MARKING AND IDENTIFICATION 
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1.1 Ths spacficalin covers one type of Shipping Case wed to store and” 
protect the Test Conscle, Part No. o66-T60, during transportation. .. 

2. APPLICABLE DOCUMENTS — 

2.1 Federal Standard 506 © — — 
ANA Pulletin166 Colora, Lat of Santard Atreret, Cloeay 












— — a: 


: Insulation shall be provided, tf necessary to 
ampere ty ato te Tet Comsat SF ohn mace 


3.3.2. 
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—— and to 100°F when 


| subjected to a storage temperature of 160°F for 4 hours.” 


3.3.3 


3.3.4 
3.3.4.1 


3, 3, 4. 2 


: The Test Console shall be protected against fungus in 3 
environments a in the United States. | 


The Test Console, while stored in the Transit Case, shall be pro- 
tected against humidity of up to 100%. A 16 unit Lantuck Bag, Protek- 
Sorb, 121 Silica Gel, Davidson Chemical Co., Code No. 36-10-3X- 
1951 or equivalent, meeting the requirements of Specification MIL- 
oe Class 2 shall be installed in a suitable place in the Transit 
ase 


A thasnilabty Gadtesaioe ‘shill be installed iG one ot the widen ce tie Be 
of the Transit Case, and vented to the interior of the case. The humi- 
dity indicator shall be Type No. 6042, Culligan Co. , or the equival 
thereof, meeting the requirements of Specification MIL-I326860,  ~“"* 
Markings shall be provided containing instructions to interpret the | 
humidity indicator. 





All aluminum shall be protected by prior to pah . The - 
shipping case shall be painted with Aircraft Gray Color No. 16478 


of Federal Standard 506 or to USAF Color 512 of ANA Bulletin 166. 
MARKING AND IDENTIFICATION F— 


"The four (4) ends and top shall bave two (2) inch high maxiings, 
‘"FRAGILE - DELICATE EQUIPMENT' and 'THS END UP'. The 
ende shall have arrows indicating the ‘up' direction. The markings 
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FIELD OPERATIONS 
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31 October 1968 _ Neha a alate eho _ + Be 
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PhaseI - to include apprextzatsly Oe period through November 1968 


— 7 


Phase II - from December 7 the end of ‘the — eerie = 


: oar —— — at: —* 
oy? Care 7 





Phase 1 ~ | : eae — 
This phase will include training and orlentation at ITEK and FCIC. This 


ze Low 5 


training of Field Service Personnel will be supplemented by their participation — 
in test programs conducted at both ITEK and FCIC. The training program will 
not be formal, but will completely familiarize thes these indty!duals 3 with the me mechan! 


cal, electrical, and optical functions, adjustments, tests and field repair pro- 
cedures of the photo sub-system, as well as the special processing and evaluatior 






to be foll owed. / a 23 
into two general categories: Indoctrination and Testing; and Operations, 
a. Indoctrination 


the 


b. Testing 
This phase will include baiting Ct each camere and cassette at the 
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ak 
23 


prime's and his customer's facilities to: | | J a 


“ii —— jes 
a foie at te 


3 
* O co ‘ 
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. ers 
(1) Demonstrate ———— operation and quality. : 
(2) Verity camera and cassette Sonat with — operationg 
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subsystems qa Tet .4.-- “ee, * 
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Film reengineered tai wise 


—— 
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— arto, 


evaluat * 
quired to e system performance. | The @ special test — 
— gem cee *** 


check-out eosole and simulator will be uillised. ; .mepairs andc — 3 





— —S — — 4 — — * * 
placement, as required, will be accomplished, —— re ——— 


Seep eB — “tet a —— 
Phase II Operat! ; ee 


— ae war * Fs 
This phase will include complete pre-flight check-out in ac ith:= 


established procedures including processing and evaluation of results 7 10 3 


Fy te ez uy 


— aos ae —— -- °% 7 
preparation and installation of camera and cassette 1 in ‘the he vehicles Bie 
Personnel a ee = he 3 


a. Two field engineers each from ITEK and Fairchild will be supple 


perform the work called for under this a a s pertod of nine — 


* * a 
* 27 


b. In direct support of the Field operation, services ri 2 —— ‘ ont ; 
teach ey ret * re 
both ITEK and FCIC will be supplied, as required through si October.196 


spe —. = 


c. Evaluation of results at the Prossing Caer vb comps 
ts erdor that rapt ant prope fonda to fh dosh tm a hd . 


mance of the system, | | — 
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— HYACIITEST PROGRAM i. ce 
FOREWORD : ’ Dy ded oe 


This task shall include effort ———— the special test equipment provided by the! 


J— 


3 


customer for complete performance environmental costing of the camera to Prove thet 
performance of the unit under laboratory -simulated fight conditions. This includes | 
the Environmental! Test Facility (ETF) operations, the design — fabrication of jigs, 
fixtures, and provision for instrumentation during beating. It includes the effort re- : 
quired for component and subassembly testing as well as complete camera subsystem 


environmental qualification teste and camera —————— — and life teats, : — 
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1.1 


1,2 
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CAMERA TEST PROGRAM 


INTRODUCTION 


' Because of the nature of the program, the tight time scale between con- -. 
ception and firet article, and the additional development complication of the: 
unusual reliability required of the camera subsystem, a thorough ground test 
program will be instituted. The philosophy of the program will be to achieve 
the highest possible degree of reliability and thus assure a maximum proba- 
bility of success of the photo mission. The program will include both perform 
ance and environmental testing and combinations of both where possible. The 
culmination of the ground test program will result in articles for the flight 
program which should operate with a high degree of success. 


It is expected that as a result of this Test Program, recommended en- 
gineering changes will be instituted rapidly. This will insure that operational 
dates will be met. ; 


Scope: This report provides a compilation of the significant aspects of this - S 
program and defines the procedures to be followed during various phases. It 
covers the test plan by contractor areas, test procedures, facilities, support 
equipment, methods of data recording, analysis, and other requisite factors. 
It also covers performance and environmental tests both for components and . 
the total photographic subsystem including the efforts of the ITEK Corporation 
and its subcontractor Fairchild Camera and Instrument Corporation. 


Purpose: To set forth the formal ground and flight test program which will — 
functionally qualify the photographic subsystem and its components and to 
ascertain operational readiness. | 
TYPE TESTS — 


— 


The type test will be applied to a non-deliverable camera and cassette. = 
This test is primarily intended to prove the design. Two camera andcas- * 
sette units will be retained by ITEK and Fairchild for the type test program. | 
The tests will be devised to determine as accurately as feasible within con- 
tractual limitations that the camera and cassette are capable of meeting the ~ 
performance set forth in the Performance Specification. Articles submitted - | 
to type test will not be used in operational flights. However, in the event of — 
an emergency if reworked to operational level and subjected to careful in- . 
spection and acceptance teste, these articles subjected to type test may co cae 
approved for flights. J 
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‘Use.of the camera test and check-out console will indicate the proper 
mechanical and electrical functioning of the unit. Use of the simulator will 
indicate the performance achieved by indicating the resolution in lines per 
millimeter of the camera — image motion: 

H 
AGCEPTANCE TESTS 


\ 

\ Each delivered photographic subsystem (camera and cassette) will be. 
acceptance tested at Fairchild using the Test and Check-out Console and 
Static Simulator per Acceptance Tests Specifications (ATS) and in accordance 
with: Acceptance Tests Procedures. Delivery of the article will occur at _ 
completion of the acceptance tests at Fairchild with both ITEK and its 
prime signing off on delivery at that time. 


Nearly all tests will be performed with the camera and cassette in- 
stalled in the airframe and will in no case be subjected to temperature, 
humidity, vibration, and ecceleration environments greater than those 
expected during the flight phase. 


PERFOR MANCE TESTS._ 


5 ee 


* n+ 
— i wa” - 


Basing development, performance — will be conducted both j at 
ITEK and at its subcontractor Fairchild Camera and Instrument Corporation 
to determine performance of the photographic subsystem, its sub-assemblies 
components and parts if necessary. These testes are part of the type test 
program being conducted at ITEK and F. C. I. C. 


Compondnts: Parts, components and sub-assemblies will be evaluated for 
suitable application. This evaluation will include: quality-of-image testing 
of the lens system; testing of film to determine exposure levels and proces- 
sing techniques if special; teste of motor drive assemblies for the required | 
dynamic precision; manufacturing tolerances on critical elements such as 
the curved focal plane, the lens nodal point, and other parameters affecting 
the focal length; film transport and scanning operations; momenturn balancing 
of rotating parts; cutting and sealing assemblies; telemetry transducers; — 
wiring harnesses; sensitivity of electrical components to airborne power 
variations per specification from prime, etc. 


Photographic Subsystem. . 


Test and Check-out Console: The test and check-out console will be capable 
of making functional — checks of the camera and cassette which will 
include the following: — 
1. The constancy of scan velocity. 

2. The relative change of scan — due to V/H eet: 
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The camera cycling rate. 
Film transport rate indication. 
Anti-back-up operation, film remaining indicator ————— 
Data recording lamp functios F f ove 
. Temperature transducers. ' 


Now eh wv 


* 


Simulator: The simulator will belcapable of measuring overall photographic | 
performance of the camera system by indicating the resolution obtainable und: 
simulated operating conditions. In the static version, the simulator will be = 
capable of checking the image motion compensation in the following manner: | 
First, a static test can be conducted with the film transport system ea 
tive and performing the scanning operation of the lens by simply aligning the 
lens with the appropriate collimator. <A static resolution target will be actua. 
photographed. This will be performed at each of the three collimator points. 
Second, the camera will be started, i.e., film transported with image motio: 
compensation in operation. The resolution targets will be moving to simulat: 
ground motion. The roll axis of the camera will be precisely aligned with th 
velocity direction of the resolution target motion and a test will be run with - 
the identical ground speed as the V/H commend of the camera. As a third 
phase, the same test can be run with intentional incorrect IMC put Anto the 
camera. This test will be conducted at various simulated ground speeds with 
various percentage errors commanded to the camera as a V/H sigtal;- Four: 
with various values of correct V/H corresponding to the simulator ground 
speed, the camera roll axis can be tilted to various angles with respect to th 
ground motion direction. This simulates steady state yaw attitude errors. 4 
series of data points can‘be taken in this fashion. Fifth, a combination of the 
previous two conditions can be run simultaneously, i.e., both yaw attitude - 
errors and incorrect IMC errors can be inserted simultaneously. The simu. 
lator is being designed in such a way that it will accept a camera and cassett 
unit either as components tied together in the simulator mounting by a spect 
rigid jig or installed in the appropriate airframe structure. Tests in this 
latter mode of operation should exhibit the a ati vibration character 
istics of the flight articles. — — 

The — simulator unit planned for use at ITEK incorporates all of 
the above features. In addition, however, the simulator at ITEK will be gix 
balled on at least two axes to permit relative motion between the camera anc 
the collimated targets. This will simulate platform rotation. It is anticipat: 
that the capability of introducing knewn command rates about two axes will b 
contained in the unit as well as the capability of merely suspending the came 
with theg alled axes passing through its center of gravity permitting rota- 
tion in response to torques which are generated within the camera: during the 
film transport and scanning operation. To accomplish this latter — 
extremely low friction bearings are required. 
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ENVIRONMENTAL TESTS = | - 
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Environmental tests will be conducted on the photographic subsystem, : 
its sub-assemblies components, and parts where required to determine the: 
capability of performing to the required degree when subjected to eimulated 
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’ 
\ flight environmental conditions. 


— omponents: Tests on the film to determine its mechanical and photographic 


qualities will be conducted under simulated altitude, temperature and humi- 
dity conditions. Both standard film tests (tension, bending, and compliance) 
and breadboard tests of mock-ups of film handling sequences as well ae the 
actual camera sub-assermblies will be conducted. Tests to determine the — 
affect of pressure marks from film under tension over rollers will be con- 
ducted. Image quality tests will be conducted under the appropriate envi- . . 
ronmental conditions including the effect of temperature and humidity on - 
exposure time, gamma, fog level, etc. The lens assembly will be tested | 
under simulated and ground level conditions. In particular,. effect of tem- 
perature and pressure on focal length will be experimentally determined... 
The éffect of shock and vibration on the lens cell assembly will be measured. 
The first phase will be conducted using pyrex blanks in a lens cell assembly 
and the second phase using glass of identical mechanical properties but not 
ground to optical quality. Environmental tests of critical camera-cassette 
components will be conducted at both ITEK and F.C.1.C. F 
Photographic Subsystem: Tests of the photographic subsystem under envi- - 
ronmental conditions will be conducted wherever possible with the camera 
and cassette as an integral unit including the airframe or equivalent struc - 
tural tie. ITEK and F.C.1.C. will qualify the camera design by testing one. 
unit in accordance with the General Environmental Specification for accelera 
tion and explosion proof testing, and will perform the altitude, temperature, 
humidity, vibration, and shock tests at ITEK, Waltham. One camera will be 
retained.at ITEK for extensive performance and environmental testing. Fur. 
ther environmental testing on these units will be conducted at the ITEK en- 
vironmental test facility (ETF). 


LIFE 

As an approach to achieving maximum reliability, life tests will be con- 
ducted on components and the photographic subsystem to determine critical 
links in the subsystem chain. Critical items will be tested to failure on a 
component level and the system under certain conditions will be tested to 
failure of a component. After repair and/or replacement, the unit will bee 
continued in the test program. 


TESTS AT PRIME'S FACILITY - (Part of ITEK/FCIC Field — 


The test procedures will follow in logical sequence. Following visual © 
inspection, a detailed functional bench check of components will be performe 


we 
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Component tests will be limited to those replaceable as units. All compo- 
nents below a readily replaceable level will be returned to ITEK and/or — 

F.C.1.G. for rework. Spare parts for accomplishing this function will be | 
available at ITEK and F.C.1.C. The test and check-out console willbe - 
used to perform a functional, mechanical, and electrical check of the cam: = 
era and cassette as described elsewhere in this report. Resolution tests* © 
using the simulator will be performed after light leak tests have been com- = 
pleted on the camera within its light-tight enclosure. A means shall be pro⸗ 

vided for testing of the auxiliary optics. After test quantities have been runs 


tui — 


through the camera into the cassette, the magazine provided by ITEK will be: 


used to remove the film from the cassette in a daylight condition to be returne 
to the processing room for developing and subsequent evaluation. ' 


During transport of the photographic subsystem from one location to 
another during this part of the test program, all film will be removed from 
the camera to prevent damage from handling due to film loads on the 
structure. 

In the final phase, a fresh roll of the desired emulsion (after such pre-— 
conditioning as may be necessary) will be installed inthe camera, threaded 
under daylight conditions (subdued) and if test quantities of film are to 2 be is: 3 
used, the supply spool shall be overwrapped to the diameter of the spool. 
This will provide several hundred feet which can be cut from the operational -~ 
film and separately processed. From this point on, the camera enclosure | 
will be appropriately sealed for no further access. The only test being seas 
planned during preflight'ts an indication through telemetry transducers via —_ 
hard wire links to check camera operation during a start-run-stop of the ~— 
unit, This will complete the preflight of the camera and cassette. . After. 
the flight, a review of telemetry data will yield a quick-look report on 


Whita 


6. 


camera operation coupled with a cursory review of the film after proces- 

sing to indicate possible remedies and changes prior to the next flight. 

This is considered an absolute necessity for proper conduction of a Might ~ 

test program. Sa 

SUMMARY — | | J . 5— 
ae — 


Limitations: The nature and schedule of this program allow minimum time : 
for R & D support effort; therefore, maximum utilization will be made of an? 
items and/or services developed or used on other programs — can pro- 2 


abe 


t» 


‘ 


a — 


Ground and Flight Test Plan: The primary purpose of all ground tests i to" 
provide a level of confidence in the ability of the flight article to perform ite: 
designated mission satisfactorily. This confidence can be achieved by carr, 
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out systematic tests of reliability and compatibility as well as demonstrating 
with complete tests the photographic subsystem's ability to operate as ex- 
pected. Ground and [light testing will pin point areas which may fail during 
flight, thereby generating requisite modifications or redesign in these areas. 
These miodifications will be incorporated in recommended engineering change 
orders. The photographic subsystem tests will verify proper operation before 
assembly with other subsystems for a complete system test. 

8.3 Reliability: A systematic study and test program will be set up to achieve and 
insure the highest practical degree of reliability in the operational camera 
system. The work will be oriented to insure that the component, sub-assem- 
bly and subsystem levels performance requirements are met and that operation 
characteristics, reliability, and service life are consistent with the overall 
program requirements. The test program will integrate all components and 
sub -assemblies into a functioning system and demonstrate that the subsystem 
is capable of the performance —— to — — test objectives. 


7 ae * 
* — — — * 


8.4 Reports: * J — 
a. Sub-assembly Test Reports to be included in monthly progress reports. 
b. Environmental Acceptance Test Report. 


c. Reliability and Life Test Reports. Monthly in monthly program progre 
reports and Final Report. 
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Appsoval for purchase was obtained in mid-August, 1958 after submitting a letter 28s, = 
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questing same, subject: Special Equipment and Fact Requirements for HYAC ii. * 
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In addition, other requirements for equipment and facilities ‘whose purchase was” 


xt 


> 
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separately authorized is included. In this category is the altitude, temperature and 


— — 
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humidity chamber whose purchase was authorized — June 1958 as swell as the modifi - 


8 =< e 
cation to the FCIC chamber and tower. ae ge * 


Accurate detailed actual costs for these items will be. gubmitted through Bormal: 
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billing procedure. . 
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A calidyne vibration system has been ordered — the folowing: 


aap Me etnin, * Bre ee Moet : — 
Sinusoidal 1 Components 
Qty. Reqd. es — 
1 Model 177A, Wide Band, 5000 ib. Force,’ ‘Shake 


l Model 226 Power Amplifier (with Slampes, and E 
Switchgear and Duct . Housinggh 
Mode! 218 Rectifier Field Supply | 


] Model 220 Control Console, Section A . 

1 Model 242 Sweep Oscillator (with Calibrated 
Potentiometer) 

i Model A205 Degaussing Coil 

1 Model C98 Servo Control 

2 Model 54D Signal Monitor (including C 135 
Crossover Control) 

1 Model D208 Frequency Cycler 


: Low Frequency Components 1-5 8 — oe 


— 


1 Model D159 Power Supply 
1 Model 202CR Oscillator 
1 Model Ai30 Power Amplifier 
1 Console (Including Transfer Gear) 
Recor ding Components 

1 3 X-Y Recorder 
1 221 Recorder Control 
1 220 Console Section B 

Other 
1 7x 7' x 4' Seismic Block including 


reinforcing stell and channels, and one set: ‘ 
Isolation Mounts for Shaker erppr: 
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Reference Appendix No.2 ; 
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1 Barry Model 15000 Shock Machine ite 
including the following: . ane oes 
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Magnitudes and durations o 
CASE MAGNITUDE 











1 20 2 
11 20 ato under this deca 
— 2 Sea tion of the acceleratic 
111 40 —ãA E⸗uxxoe se lose 
IV 30 ai 
Vv 58 Time to peak - 5 1/2 milliseconds 


t 15% —— of each shock shall be 
11 £1 millisecond. 


vi 30 g Time to peak - 5 1/2 milliseconds 
+15% Duration of each shock shall be 
11 £1 millisecond. 


The required accuracy is +10% on 
magnitude and duration 


1 6' x 6' x 6' Seismic block 


1 Reinforcing and mounting structure 
. in block including anvil 
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Qty. Reqd. 






Delivered, Installed and In'use on, § Sept 
FOB Cost : on ee — 
Estimated Frieght Cost — — 

*Temporary Housing Cost — — 

* Note - This expenditure was necessary. 

provide temporary inclosure-{o3 
operation of the chamber before 
and during construction of the: ; 
environmental test facility. The eB 
larger building is being constructe give 
over and around this structure. - Se — 






















4. MISCELLANEOUS. * UIPME 
Not Msted specifically — 
requirements _ 
4 Chain Hoists 


1 Dark Room Sink 


5. FREIGHT COSTS 
Reference Appendix 4 


Freight and Handling Approved at Cost Ye 
Our estimates remain nearly the same, as follows: 
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Vibration System. 


Shock Machine 
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6. CONSTR UCTION ‘AND BBTALLATION — ESTIMATE... wets. 
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| Ree ; a "Prices Serene. ad 

Qty. Reqd. | ges, he "MOR Pest Factory) _. TOTALS 
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“Discussions 2 







The original estimate was 
between ITEK management and the — resulted in the Safa eee 
foliowing agreement: — mare eet is — 


ITEK agreed tp assume the cost of a ‘general = / _ 
purpose building, — other costs peculiar to its use 





for housing the HYAC II test equipment would be assumed _. 2 —— 
by the sponsor,] A rough cost estimate of approximately © =. _ See ye 
—— oui be assumed by each party. A tolerance of 

20% was quoted on these estimates. Our current estimate ce: 


at 


for the total construction and installation cost >i. - . 
This figure, although somewhat higher, considers. the ad-*- — 
dition of several new factors. | 


Special security measures are planned as a re- . ie oe 
sult of customer discussions. These include: a guard oe 
room, a conference room and a dark room in the secure | , So eive 
area, @ secure storage area, special doors, a curtain : 3 at alert 
near the shipping door, etc. As the firm bids are received, ot 4g Se *5 


a more accurate and detailed figure will be furnished. The 
facility is scheduled for use on 1 December 1958. 


SUMMARY ITEMS 1-6 ESTIMATES 
1. Vibration System 
2. Shock System 


3. Altitude, Temperature, Humidity Chamber 
(not costed in Enc. B Total) 


4. Miscellaneous Equipment 
5. Freight Costs 


6. Construction and Installation 
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7. ANALOGUE COMPUTER AND RECORDER - — ates — 
a ee iN - oS — —— 








Reference Enc. C, Item ! a — J— F = — 


Mfg. — ieckroatew Associates Computer I 
Mfg. *Sanborn Recordor 
The cost of the recorder was omitted in the 
original estimate. 





8. —— ENDURANCE TESTING MACHINE 
Reference Enc. C, Item 2 
Mfg. Tinius Olsen ; eee 
9. TENSILE STRENGTH TESTER 
Reference Enc. C, Item 3 hc ete ee 
: idee eh a F TERR ATs : E 
Mfg. Scott Tester, Inc. . 


10. SMALL ENVIRONMENTAL CHAMBER 
(Temperature and Humidity only) 


Reference Enc. C, Item 4 
Mfg. International Radiant Corporation 


Note: The original chamber could not approach desired 
humidity conditions. 


11. SMALL VACUUM CHAMBER 
Reference Enc. C, Item 5 
Mfg. = International Radium Corporation 
| 12. INSTRUMENTATION FOR SIMULATOR | 


Reference Enc. C, Item 6 


Mfg. Visicorder including accessories 
Honeywell 


13. STATIC CHARGE VTVM 


Reference Enc. C, Item 7 





Equipment eliminated CLAeey : ; 
| Appendix Q 
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14. MISCELLANEOUS INSTRUMENTATION FOR | ‘TESTS — — 





Reference Enc. C, tem 8° — a be oo * 


This itom was not approved as — costs Thhould be Dean ts 
assumed under normal project t billing procedure.~ | This — 
will include such items as pressure gaug le ‘accelero-" 
meters, etc. ald Re a a 
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15. ESTIMATED FREIGHT AND INSTALLATION RE ITEMS T- 13 
i ae ° 
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This ie allowable at cost. 
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Total, Items I! - 6 
Total, Items 7 - 15 


TOTAL 


= 
= = 
a 
* 
— 
=! 
a = — 
. 
F 
: 
~ ⸗ 
t 
. 2. 
= 





— tg? Ge @ F — ) — Ls 














SUPPORTING STUDY T 
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1.0 


1.1 


1. 1.1 


1. 1.2 


1. 1.3 


1.1.4 


1.1.5 


(1.1.6 


ITEK eceporatian 
Boston and Waltham, ‘Mass. 
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pie Services oat Siall be be F to support the BYAC: 
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Photo Reconnaissance Program, to Provide, tnformatton F va: as 


abr SR — 
in the design, production and operational aspects of the program. 
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This program will include the following: = a = — — 


Tilumination, exposure and nt process tin for the varigus films” 
* — tai ie 










it affects the photographic ——— of the emulston to be used” 


“= 


Tests to determine the physical and sensttometric character. 
of thin base films in the environment. | 





Tests to determine the pressure — af various tres at | _ 
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5 Seo 2. — 2*8 







~ SS — = 123 — = 
Studies, investigations and tests in the thermal area to Gefine otis 


of the system. 
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recommendations tor improvement within 


1.2 FCIC — — 
1.2.1 Feasibility Study, Thermal Invéstiga 


1.2.2 Film Creep Investigation 
1.2.3 


3. 
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REPORTS AND DRAWINGS. 
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Reports ae 
The following reports 


a, — 
will be del 
a. Monthly Program —— en 20 cape by th the 10th of each : 


1. 
ae a * —— F J — 
the schedule and 
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Technical problems which —— —*X performance | and/or} 


delivery, and action necessary to eliminate these problems. | — 


(3) Major Scheduling Problems ee 
, A list of any definite and/or probable changes tn stmtie we | 
s chedule. 
(4) Studies. ayia 


Bet Te og 


A report of all studies, bot research and engintering, Tif 


included as required. Bee ge, Foe — 
(5) Percentage Completion of Task a 
The percentage completion of task will include: 
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ITEK — | gitet 31 October 1958. -* 
Boston and Waltham, Mass. res le. 6~Page Sof 4 pages. = 
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(a) Timespen — 


(b) Man-hours — a 
(4). Physical completion of equipment — 


b. Briefing Aids for Each Monthly Progress Meeting 
Briefing ads summarizing the monthly progress report will be 
presented, 
c. Test Reports oe 
(1) Sub-assembly Test Reports — ae Se * 
These reports will be included in monthly program ‘progr — 

— 
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(2) Environmental Acceptance Test Report, three of och, completed 
(3) Reliability and Life Test Reports SBR 


ate: She eae 
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; (4) Final Report, Environmental Testing of Camera (20 copies yi 







(Forty-five days after completion of this phase.) -- 

d. Final Engineering Report (20 copies) — 

'(Farty-five days after completion of program. ) 
e. Special Reports as Required — 

2. Drawings - ; 7 
a. Interim drawings covering the following categories (one each, as” — 
completed): major assemblies and sub-assemblles, layouts —E s 
outlines and installation drawings (weight and C.G. data), schematics” aris 
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ITEK Corporation 
Boston and Waltham, Mass, 
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APPENOIXT | 
BREADBOARDS AND MOCK-UPS ; 3* 
- * ——— ne — 2 
31 October 1958 
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ITER and FCIC will fabricate the folloving bread boards and ——— — 
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Focal Surface Model - a model of wrac type film holder for 70 =a "thin - * 
base film having a 24-inch focal length and a 90° arc. A film advaneæ⸗ 

capability of 6 feet. per second is incorporated. ay * 
Film Transport Models - experimental film — 70 = thin — 
film. To transport film through two 90° changes — ln rates of two = 
feet per second. 7 


Twist Turn Model 
"2" Path Model 
Elliptical Model 


yu 


Lens Mock-Up - a model for weight, balance and space configuration, 
Film Set Breadboard - a breadboard for shocking film set in atltitude 


enviroment. ; were le RE nae: 2 
Lens Check Breadboard - a breadboard ter — al eLtude-temperature is 


*2*ezs 


characteristics of HYAC II A Lens.” Basic element — lens. file 
separation to be Titanium plate. 


aes 


Tri-Filar Pendulum - a pendulum for checking kinetics of casmera cassette 
element. — 


Film Spooling Breadboard - a breadboard for determining film path od i 
spool alignment tolerances. — — 
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Minimum Power Film Spool Drive breadboard. 

Reaction and momentum-face breadboard, | 

Light Sealing Boot breadboard | 
Film Drive breadboard | — 
Light Weight Focal Plane breadboard, = : | — —* 
Cassette Sealing breadboard. . a ee: 
Lens Drive breadboard, 


